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Abstract 

The study reported here was conducted to measure, the 
Opinions possessed by industrial arts teachers of Alberta, 
concerning the concept of productive society. An instrument 
(Opinionnaire of Productive Society) was constructed from 
the criteria used. to describe productive society. These 
criteria, better known as the characteristics of productive 
society, were derived and structured from an extensive review 
of literature from the fields of Sociology, Industrial Psy- 
chology, Science, Education, History, Industrial Engineering, 
Management and Economics. 

The Opinionnaire, based’ on the characteristics of 
productive society, required the teachers to give their 
Opinions in two ways: 

1. Determine from pairs of characteristics which 

one. was most important when teaching industrial 


arts. 


ho 


Determine which description of each character- 
istic was most important and which one was 
least important when teaching industrial arts, 

The instrument underwent revision as a result of a 
pilet study. The Opinionnaire on Productive Society was 
administered to industrial arts teachers who. were randomly 
selected from.a stratified sample of industrial arts teachers 
for the Province of Alberta. The subgroups in the sample 


showed significantly different responses. Standardized 
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scale values showed a wide variation of response which 
ereated an unpredictable pattern of opinions. Correlation 
values between the various subgroups were low (.676 to 
-~.410; only a few values exceeded .350). 

It was, concluded that significant differences do 
exist among teachers regarding certain parts. ef curriculum 
content, in this case content related to productive ,society. 
The results of this study revealed that certain character- 
istics of productive society which are emphasized in the 
industrial arts. curriculum for Alberta.were not considered 
te be important toward teaching industrial arts. This 
suggests that the objectives of industrial arts are perhaps 


not being met. 
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Chapter tI 
Introduction and Purpose of This Study 
Preface 

There is general agreement among sociologists, 
scientists, historians, economists, and educators that the 
impact of scientific and technological change has had pro- 
feund effects upon society and human values. Through new 
scientific discoveries, technological innovation was pos- 
sible which resulted in a new kind of materialistic way of 
life on the North American continent. It was also felt 
that education was ef prime importance for each individual 
if he was to understand and take advantage of the changes 
that were so prevalent in the productive type of society 
in which he lived.t 

The understanding of the concept of productive 
society was. recently introduced into the educational objec- 
tives in the province of Alberta, It was the purpose of 
this study.te attempt: to find out -hew industrial arts 
teachers interpreted productive society. It was assumed 
that the way teachers interpreted productive society would 
influence the mode of instruction used. Before measurement 


could take place, some kind of criterion had to be made 


lThis statement was based on the writings of 
Galbraith (1967), Venn (1964), Caplow (1954), Moore (1965), 
Michael (1962), Ginzberg (1964), Dawson (1957), and 
Conant (1948). 
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available upon which an instrument could be constructed. 
Fer the purposes of this study the concept ef productive 


society was organized into certain identifiable character- 


istics.? The sum of these characteristics constitutes the 


explanation of productive society. Before defining and 
listing these characteristics, some insight into productive 
society may be gained: by examining information which has:a 
direct effect on productive seciety. Each section of 


information is inherent in all parts of productive society 


2The characteristics were extracted from a review of 
literature and organized to form.the concept of productive 
society. The characteristics were then used to forma 
basis for measurement. An example of a characteristic 
might be: Work Skills--which range from simple manual 
tasks to complex skills needed to perform highly technical 
work. A description of work skills might be shown as. 


follows: 
WORK SKILLS 
Skilled aaah emaneee aan / ag Highly Skilled 
Unskilled Manual Technicians, 
Labor Computer 
Programming 
Machine Skilled Engineers, 
Replaces Mechanical Designers 


Craftsman Operations 


Measurement can then be based upon this description to find 
out how industrial arts teachers interpret this particular 
characteristic by indicating which part in the description 
is.most important to them. Certain concepts have influ- 
enced the description of these characteristics, some of 
which include material and machine inventions, technology, 
methods. of production, systems of cybernation and automa- 
tion, and others, all of which are part of productive 
society. The study will attempt-a brief introduction to 
productive seciety to place it in its proper perspective 
before details and methodology are outlined. 
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that one might study. The sections include: change, 


secial environment, technological change, and educational 


influence. 
Introduction 
Change 
Since the beginning of the first.Industrial Revolu- 
tion? man has: not ceased in his-attempt te contrel the 


environment. The machine became a product of human. ingenu- 


ity and effort, and to understand the machine was.a step 


toward understanding and remaking cultural’ pat cerns. 


Man.'s work patterns-in North America are based on 
the productivity of goods and services for human. consump- 
tien, either directly or indirectly. The methods and 
techniques by which productivity has been revolutionized 
have had pervading effects upon human civilization. 
Mulley (1957,.p.<7),neted: 


The inventiens intreduced by the scientific 
revolutions of the past two centuries have 


3Many writers feel that the Industrial Revolution 
ef.1750-1830 was.not the only form of.industrialism that 
was most significant. The factors of mass production, 
automation and cybernation could also be significant forms 
of.an Industrial Revolution which changed society in some 
way. 


+*For the purpeses of. this:.study: Culture. accerding 
to Hilton (1966), Vincent and Mayers (1959), and Miller and 
Form, (1964) refers te a common way of life where communi- 
cation, tools, machines, literacy,. technology, human thought 
and creativity are all part of man's environment. Hilton 
refers te the term "cyberculture" as a way ef.lifeiina 
modern industrial society. 
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transformed the face of nature and of human 

seciety, and in all five continents people 

are being moulded by the standardizing influ- 

ences ef a tTechnelegical civilization. 

Mumford (1934) pointed out that: inventions in methods and 
techniques of the last century were not only technological 
in nature; there was also a change of mind, i.e. before any 
new industrial process could take place there had to be a 
reorientation of human habits, wishes, and values: 

The tremendous growth of technology caused many 
developments in industry, to a stage where industry became 
theteenterfold®epeseeciety: SKSSEG Daweone®lPVEsoUpee2a6) 
indicated that: 

We live in an era often referred to as the 

technological age. Technology and industry 

continuously influence our way of life. From 

the -time of man the hunter, the trader, the 

builder, the manufacturer, the mass producer 

up to the time of man the programmer, we can, see 

the various stages of technological development. 

Today this term is unique because society has 

become more aware of the complex integration of 

man and machines, of ideas, of industrial pro- 

cedure, of management, and of the necessity to 

conquer the unknown. 
K. E. Dawson (1964) and J, A. C. Brown (Ziel, 1964) pointed 
eut that industry is the mest dominant characteristic of 
North American society today because it is the single most 
important factor that contributes to the economic stability 
of these countries. 
Technological Change and New Methods of Production 


Productive society has been successful because tech- 


nology has been used widely for the purpose of improving 
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industrial techniques. which in turn have changed man's 
MareriaiwenvirenmentwagAsnK.oL.rNeff (1962,ips 23Jestated: 

Technology, refers, to applied science, ise., 

the application of scientific knowledge to 

one's environment for the purpose of altering 

its ferm, substance or the way in.which it:is 

used.» Technelogy is a preduct ef man's-indivi- 

dual and collective response te his: environment. 
Technology was used by social scientists and economists to 
describe and plan the future-in terms of technological, pro- 
gress. Technology "spelled" increased productivity and 
improved the economic, situation. As Fabricant (1965, p. 3) 
indicated: "Technological change is a major source of the 
improvement that has taken place and continues to take 
place in man's economic welfare." 

Since the inception of modern technology, new methods 
of production and production control have been devised by 
man: in.an attempt to lighten his burden in all phases: of 
work. John Diebold, (Burke, 1966) noted that automation 
brought about tremendous changes in methods of production 


by intreducing such>:facters as: 


1. Detroit automation--mass production on an 
assembly line basis. 


2. Computers--use of electronic systems. 

3. Numerical, control--direction of machines by 
the use, ef tape and ether automatic contrel 
devices. 

4, Process control systems--computers and 


integrated electronic systems. 


The principle of feedback was employed to design machines 
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that did not have to take into account the limitation of a 
human worker. This was one of the distinctive aspects of 
automation. Machines were designed to perform operations 
in a very rapid sequence for a considerable length of time. 
This developed to the point where today most human. opera- 
tions are performed by operating buttons and controls that 
are connected to automatic devices. Diebold (Philipson, 
1962,-p. 26) suggested: 

Automation is more than a series of new machines 

and more basic than any particular hardware. 

It is a way of thinking as much as it is a way 

of doing. It is a new way of organizing and 

analyzing production process as a system and a 

consideration of each element as part of a 


System. 


To further improve the efficiency and productivity 


of industry, cybernated systems were developed which coupled 


computers and existing automated systems. D. N. Michael 
(1962,,p. 6),neted: 


Cybernated systems perform with a precision and 


a rapidity unmatched in humans. They also per- 
form in. ways that would be impractical or impos- 
sible for humans te duplicate. They can be 


built-to, detect and cerrect errors in.their own 
performance and to indicate to men which of 
their components are»producing the error. 


According to Michael’ (1962), rising preductien costs, 


foreign competition, and a cencern for increased sales and 
profits caused industry to turn to additional technological 
invention to increase productivity at a reduced cost. 

Cybernation has become that technological invention. Mil- 


lions of dollars are spent to mechanize operations, boost 
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output “and “cut "ces ts: 
Secial Envirenment 

W.-E. Moore (1965) and J. K. Galbraith (1967) noted 
that industry refers’ to the fabricatien er preductien of 
goods or finished products by utilizing raw materials and 


S Massive industrializatien has centributed 


mechanization. 
to economic growth and development which has far exceeded 
any level that our society has known. According to 
Galbraith (1967) the industrial system closely identifies 
itself with the goals of society. The industrial system, 
based on societal goals, established its own aims of effi- 
cient production of goods, steady expansion of output and 
physical facilities, and insures-a sufficient supply of 
trained and educated manpower. Industry's goals are not a 
result of man's environment but are assumed. to be a part 
of "human personality." 

According to D. Riesman (Burke, 1966) the sudden 
enrush of leisure time has caused a creation of new wants 
and the economic stability of a family unit is not prepared 


or able to assimilate these wants. Riesman. stated that 


> According to Klemm (1964) and Wik (Kranzberg and 
Pursell, 1967, Vol. II), mechanization refers to operations 
which are performed by machines, and not by hand. Industry 
began to adopt various machines to increase output, and 
improved mechanization resulted in the use of various 
centrels and technical innevations that still further 
increased production output. Man's energies were then 
channeled to more manipulative aspects rather than "back 
breaking" jobs that were prevalent in earlier times. 
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education has: not prepared people to cope with this new kind 
of situation. 

What about social impact of automation and cyberna- 
tion? What will happen to the workers who are displaced by 
machines? Do people understand this change and are they 
equipped fer it? D. N. Michael’ (1962, p. 41) asserted that; 

Education must cope with the transitional period 

when the disruption among different socioeconomic 

and occupational groups will be the greatest and 

the later relatively stable period if it comes to 

exist when most people would have adequate income 

and shorter working hours. 

The preblem of a. rapidly changing werld, particularly 
by industrialization and modernization has caused a need 
for deeper re-examination of. the factors that control 
Ssecialization. Neff (1962, p. 1) indicated that: 

Deeper understanding of the forces affecting 

long term economic and social progress is lead- 

ing to recognition of the fact that investment 

in education is an indispensable prerequisite 

of future economic growth. 

Educational Influence:in Preductive .Seciety 

Education becomes an important consequence because 

each person, particularly youth, should become familiar 


with the structure and function ef an industrial seciety. 


D. G. Moore (Ziel, 1964, p. 85) suggested that: 


Modernization, accerding to Moore (1965), involves 
the adoption of the latest and most modern procedures of 
administrative and urban organization, communication, edu- 
cation, public health, occupational: placement, transporta- 
tion, and important industrial techniques. Modernization 
may be political, social or economic in nature. 





More education is needed, to be sure, but not 

so much in the way of getting people jobs in 
erganizations of diminishing opportunity as it 
is a way of. generating new and exciting activi- 
ties and opportunities. A society is likely 

to grow and develop because it has a highly 
educated citizenry that is not only creative but 
also capable of implementing its ideas. Until 
we have these visions, everything else we do 

is mere patchwork. 


General education became the single most important agent 
where individuals could grasp the idea of the changing 
environment and the influence of industrialism. According 
te Melvin Barlow (Ziel, 1964, p, 112): 

Technological society is highly sensitive to 

the prescriptions: compeunded by educational 

leaders who see clearly that education of a 

society must reflect in its content the elements 

appropriate fer all of society. 
Max Weber (Gerth and Mills, 1964) noted that. specialization 
and a narrowing of skills is becoming most important in the 
work environment. However, Weber noted that the importance 
of general education cannot be overemphasized. Awareness 
ef environmental forces that influence the work situation 
should, be made clear to every member of society. Tiedeman 
(Ziel, 1964, p. 168) stated: 

Part' ef the educational precess is to guide the 

person se that he comes: eut as the elector of 

this narrowing rather than the victim of the 

narrowing. 
James B, Conant (1948) noted that the public schools serve 
as an important agent in providing education in the social 


process, humanities, natural sciences and career opportuni- 


ties.’ Grant Venn (1964, p. 1) peinted.out that: 
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Technology has created a new relationship be- 

tween man, his:educatien, and his: work, in 

which education is placed squarely between 

man and his work. Modern technology has 

advanced to the point where the relationship 

may be said te exist for all'men.and for all 

work. 

Emerson (Ziel, 1964) and Dawson (1964) considered 
industrial arts as one subject area.in curriculum develop- 
ment that: can begin. te illustrate, and previde a basic 
understanding of the relationship between man. and the 
industrial envirenment. Accerding te Emerson (Ziel, 1964), 
industrial arts should be devoted to the interpretation of 
industry which is the most important characteristic of 
modern North American seciety. Emerson added that indus- 
trial.arts should: be acquainting individuals with the kinds 
ef activities that are inherent in modern industry se that 
a wider scope of education could be made available to the 
members ef a.seciety. He-noted that this type ef education 
"goes far beyond teaching woodwork." 

Summary 

Certain concepts of change, technological improve- 
ments, social environment and education have an impact on 
the development ef productive .seciety. 

When pbeCarle “GMcIrvine,; iet. tals$ 967) summarized 
the consequences of productive society, he included the 
following: 


1. Technical. accomplishment changes the environ- 
ment of our value systems. 


Of 




























-sd oatdagoitsias wen 6 basssa3 est. yaetoum 
ti leew, eid tas, nerisouhs, en - Ted ASS 
nsdwisd ylavshoa beoelg Sf np ieee 

26!) roe Hinoss7) ys bom ATO" z a 
ivisnolie (4a sab svi Sabor sid cae 
[fs toi bas tem Ils son teases ot Bie 


hs rabr = 4} ( P ! aw (] ire { ere | e [sts neetana , 
s¥ebati,Lu | / pois tosttwe sac es eaeie inteseeene® 


rr 
ty 


1fasA4 ABO teas ‘osm 7 
olislon aft 36 Grbbpeverebag 

(ue@er. NITDIGOSA : emroe nea Csiatevbak 
oveb sd bluord @tas DerrtegrSas 

strogmt Yvon st) Bf ieee watever * 

65 eR éar0M arebom 

Upos Sif Dbiwente atts. Leiat 

set . “sAnl sts tet inisivizon te 
é sie F cditesubs 20 sgeas aobie. 4 

Ho (731902 8 to eae vedmem 


toss? Baeysd ast eseg” 


4 - 
yrsmums : 
-SVOTam! pao lod ;9ucaio to 2hgsongs) res gaD 


o@ J96qui nS ovsd fertsaybs bose Tromocivie- ESfoee) ps aaer 
Visises Sri toyboeg Je Shemqoievet edz - 


berisemme (Vo! »..ts . 33. ,sftverlom) ose ane 
Sn? bsbitont sd ~ytaivee ee ee 


"a 





Sie ee RR CRE eT Rr seme 


SS Sh ee eR A 


Ai 


2, increased preductivity dndithe changing 
nature of werk. 


3. There is increased "depersonalization" of 
life and a mismatch between human and 
machine factors. 

4, The increased concept of the scientific 
and technical community which operates 
in an influence of educational environment. 

A review of literature revealed certain predominant 
influences that had an effect on the development of produc- 
tive society. Some of these concepts include economic 
structure, production systems, socialization, industrial 
organization, scientific developments and many more. One 
point, however, is clear: human endeavor is a part of each 
influence, 

Purpose: of the Study 

The puppose ef the present study was to determine 
how industrial arts teachers in the Province of Alberta 
interpreted the concept of preductive society. The purpose 
in turn gave rise to the following sub-problems: 

1. A compilation of the characteristics of 

productive society as based on a review 
of literature. 

2ee(Andescription ef each characteristics te 
show development during certain signifi- 
cant ages in an attempt to illustrate 
present day productive society. 

3. The censtruction of an instrument te 
determine the interpretation of these 
characteristics by the industrial arts 


teachers, This instrument was. based upon 
items (1) and (2) above. 
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Need sfer othe Study 


Since the industrial arts program has changed, some 


uncertainty has become evident with respect to curriculum 


content ren ‘the epart refi nthe seteachens «nm .Kauffman+ (1964 5 -p 4 229) 


once noted: 


The unageréssivecpesitien of industrial arts 
is particularly unfortunate: for of all the 
Ssubjeets ef the curriculum .it*sheuld be mest 
sensitive to many of the new impacts. The 
gigantic technological explosion of the mid 
twentieth century can possibly be better 
explained in the department of industrial 
GPT SG hs ois 


The uncertainty seems to be perpetuated by a lack ofa 


thereugh understanding of the implications of the modern 


technological pregress. Taba (1962, p. 3) stated: 


The strongest pressure for re-examination of 


the curriculum comes from the drastic changes 
in technology and culture, ranging from. auto- 
mation to atomic power, the voracious demands 


of the) expanding industry on intelligent man 
power, and, in the words of. the Rockefeller 
Report, "the constant pressure of an even 
more complex society against the total 
creative capacity of its people." 


According to Hostetler (1962) progress becomes a key point 


for curriculum content and re-evaluation. Improvement 


through refining the content and organization is limited; 


desirable 
"sweeping 
sciences. 


have made 


improvements will call for new departures or 
changes" such as those made in the modern-day 
Evans (1962) also noted that physical sciences 


changes and improvements where there is a concen- 


tration on current issues, interests and problems, rather 
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18 
than on: history for the sake of history. 

The need) forrprompt ,pconstantire+examination about 
which Taba was concerned and the need for improvements with 
concentration on current issues become important in present- 
day productive society.|' It sheuld be clear that Albertans 
are living in such an age. 

it then becomes. evident that industrial arts. teachers 
of Alberta should be constantly aware of their subject mat- 
ter in an attempt to keep a parallel with changes in a pro- 
ductive seciety. In order to determine and evaluate the 
adequacy of the curriculum content and the pursuit of the 
objectives,.of awareness of productive society, one must 
measure the understanding and assessment of productive 
society by the teachers. 

To achieve this objective, the characteristics of 
productive society were defined and a criterion based on 
these characteristics was established. The organization 
ef the characteristics ceuld assist the teachers in. formu- 
lating their own concepts and organizing their knowledge of 
industrialism and social function. 

In summary, change.is'a force. that cannot be over- 
looked. Changes in industry have a bearing upon industrial 
arts, and teachers must be cognizant of these changes if 
they are to improve the industrial arts program. The 
awareness of society and the knowledge of its function 


Could alrecu Thesmetheds "ef instruction. Eddy (1962, 
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pe il) peinted out: 

Onesorethe sreatest=preblems in* the 1960'sswill 

be the upgrading of many of.eur older instructors 

who have been accustomed to teaching basic 

courses in accordance with out-of-date analysis 

and) objectives; ‘In addition’much ef the equip- 

ment in our older shops is obsolete and the 

manipulative skill mastered on such machines 

has very little value,in industry today. 

Method 

The study was essentially done in two sections. 
section one or Chapter II sets forth the characteristics 
of preductive society. Section two outlines the procedure 
followed for establishing an instrument which was used to 
determine how teachers interpret the concept of productive 
society. 
Section One 

The concept of productive society encompasses a 
variety ef different ideas. For the purposes. ef this study, 
the concept was organized into certain identifiable charac- 
teristics that were isolated and extracted from the litera- 
ture. These characteristics, within a specific period of 
time, constituted the explanation ef: preductive seciety. 
A review of literature from the disciplines of secielogy, 
psychology, education, history and the sciences was con- 
ducted in an. attempt to ascertain the characteristics that 
describe productive society. 
Definitiens 


A characteristic, for the purposes of..this. study, 
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PEleren te, the entities thatiare a part ef industrialism. 
These characteristics represent the mest significant influ- 
enceesi that voenstitute ian industrial ‘setting which censti- 
tutes productive society. Some examples of characteristics 
are labor, management and personnel, control systems, plan- 
ning and design, natural resources and others. Each charac- 
tepustic is described (in specific perieds sof. time. {Figure 1 
shows the procedure for description. 

Iindustrialism refers to social and econemic ergani- 
zation as characterized by large industries or large 
industrial nations. Some elements included are organiza- 
tion, modernization, machine production and a new. concept 
of mass society. Economic development is most important: 
the ultimate success of a nation depends upon the strength 
of industrialism. Productive society encompasses not only 
industrialism but also the educative and social organiza- 
tien fer which:industrialism functions. Industrialism, for 
the purpose of this study, is a part of productive society. 

The procedure fer description of the characteristics 


was done. as: follews: 


te Review of the literature te reveal certain 
characteristics. 
2. Aris ting ef-the--chanactenistics: to. des- 


cribe productive society. 

3. A description jf each characteristic through 
certain dominant ages of productive society. 
These ages included: 


a. j|mMedern Crary age. 
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machine age. 
power age. 
atomic age. 
cybernetics age. 
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Figure 1 illustrates the graphical representation of the 
procedure used to describe each characteristic. 
Section Two 

Section two or Chapter III outlines the procedure 


followed for establishing an instrument for measurement. 
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A man should work well in his gainfull occupa- 

tion, not merely because he had to but because 

he wanted to; it was..a sign of his--virtue: and 

a seunce of .perpsenal, satisfaction... It.is an 

obligation which the individual is supposed to 

feel. and dees feel toward the content of his 

eccupatienal activity no.matter in what it 

consists, 

Werk, according te the Pretestant Ethic, was the most: valu- 
able and most important function of man. Karl Marx (1893) 
alse noted that the key factor,te understanding capitalist 
production was understanding the value of labor and its | 
impact upon the economy of.a nation. Labor power and the 
expansien of laber's.preductivity has had a significant 
impact upon world economic advancement and development. 
Tilgher (Nesew and Form, 1962, p. 25) stated: 

Beth in production and in distribution today 

the modern American is an employee, whether 

managerial, white collar or blue collar, of a 

large-corperation. Business is corporate 

business, both in the substantially correct 

modern public image and in its function of 

setting prices, policies and employment condi- 

tions. 

Although the Protestant Ethic was at one time the 
central belief in the work function, Vincent and Mayers 
(1959) and Dunwiddie (Jehring, 1966) believe that there are 
at least seven basic reasons why individuals work. Each 


point is related in some way to work itself. 


1. Individuals gain a sense of achievement from 
their work. 


2. The need to share thoughts: and feelings with 
ethers. 


3.+)Desire to-.interact and relate: te ether indi- 
viduals in the work situation. 
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The need for dominance over persons and elements 
in one's environment. 


The intense desire for monetary funds which 
has’ ne relation to the work or the other indi= 
viduals on the job. 


The need fer self-determinatien and self- 
satisfactien< 


The need fer expressing ideas and solving prac- 
tical problems. 


Une —Industrial..Scene 
Encyclepaedia Britannica (1963).neted that indus- 


act of steady application of work or employment in 


a productive fashion for the manufacture of goods which in 


itself forms a trade or some form of manufacturing process. 


Meere (1963, p. 4) pointed out: 


Industry refers to the fabrication of raw materials 
inte intermediate components or finished products 
by primarily mechanical means dependent on inani- 
mate seurces of power. 


Meore (1965) noted four points that industrialization 


eontributes: 


es 


Industrial systems provide. the means to attain 
the desired goals and changes. 


A ‘certain degree “of uniformity te secial ‘systems 
is provided. 


Conditions for sequential patterns of change 
are initiated by industry. 


Industrialization is the major and essential 
ingredient for economic. growth. 


A review of literature reveals that industry functions 


te satisfy human. needs. The satisfaction of these needs con- 


stitutes the most significant position of the industrial 
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scene. The Encyclopaedia Americana, Canadian Edition (1963) 


and Nanee (1959) indicated that the concept of utility is 
that power which is able to satisfy human needs. Production 
ef geedssinvelves the creation of utilities. «With preper 
functioning of the industrial scene there is an efficient 
combination of productive factors for maximizing the crea- 
tion ef types of. utilities, The five types. of-utilities 
are. asrfellews: 

1. Form. utility--changing the form of material. 


2. Place utility--changing the place or position 
of goods in relation to space. 


3. Time utility--changing the availability of 


goods. 

4. Possession utility--changing ownership. 

5. Service utility--maintenance and service of 
goods. 


The four main recognized factors that essentially contribute 
to utility are natural resources, labor, capital, and enter- 
prise. 
Significance. of Productivity 
Chwalek (Jehring, 1966) and Stokes (1968) stated 


that preductivity is the ratio of inputs te outputs: 


PRemuctivigy =) Sie 
INPUT 


It is concerned with the relationship between input of labor, 
capital and equipment and the output in terms of units pro- 
ducedeer precessed and; the return on«capital. Total preduc- 


tivity is the ratio used to determine how effectively the 
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tangible facters,are being used te preduce output.) Chwalek 
(Jehring, 1968), Vance (1961), Slater (1966) and Kendrick 
(1961) reported that the term productivity is. often used to 
express a measure of the relative measure of an industry's 
efficiency. Production and productivity are synonymous terms 
thetarepresent the efficiency. with which the precess ef cen- 
verting tangible and intangible inputs inte outputs of goods 
and services is done. Higher productivity indicates a better 
levelsef econemic; Stability and national:strength. Adam 
Smith (1937, p. 326) gave a good example-of the role of 
productivity in the national economic growth when he-wrote: 

The annual produce ef the land and labour of- any 
nation can be increased in its value by no other 
means, but by increasing either the number of its 
productive labourers, or the productive powers of 
these labourers who had before been employed... . 
in consequences either of some addition and improve- 
ment toe those machines and instruments which faci- 
litate’ and abridge labour; or of a more proper 
division of employment. 
The significance of productivity can be clearly seen when one 
realizes: that-preductavity),,accerding te Burck (1968),;«ain»the 
United States in the last twenty years has increased by as 
much as the entire Soviet Union annual production. Between 
1850 and 1889 the annual increase average was about 1.5 per- 
cent, during the beginnings of industrialization. Between 
1889 and 1919, there was a 1.6 percent increase in preducti- 
vity growth. Between the two world wars an increase of 


2.1 percent and 3.2 percent since the second world war were 


noted. Burck also noted that the goods produced were by 
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large corporations but services tended to be provided by 
companies that were small and owner operated. The service 


economy is likely to take over or overshadow the large cor- 





porations.. Some of these services would. include hospitals, 


universities, governments, research and professional organi- 
zations. 
Technology 

DSC iMeore CCAnelL VA Gn .y BSP netted “that 5 Whe 
ultimate purpose of the productive society is human.welfare." 
The development of productive society was spurred on by the 
development of industrialism and technology, with technology 
being the most important force-in the application of science 
and knowledge to productivity and economic progress. In her 
development of technological progress, Hilton (1966) indi- 
cated that technology began.with an enormous idea and the 
idea was put into reality by the use of mechanical aids. 
tn other words, through the use of science.and knowledge 
technology searches for labor-saving devices. Ideas become 
the basis for all technological development. 

Buchanan (1965), Walker (1968), and Morse and Warner 
(1966) suggested that there are six main aspects of techno- 
logy which are important toward understanding society and 


productivity. These are: 


1. Biological technology--involves the psycholo- 
gical, genetics, organ transplants, and social 
environment. 

2, Social engineering--deals with the social 


impact of technology. 
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3. Harnessing of power stored in the natural 
Préesources , 
4. Development of new processes--deals with 


materials and production techniques. 


5; Censtruction ©f machinery and tools--coentrel 
of machinery and tools. 


6. Cybernation--application of automation to 
material process. 


Galbraith (1967) and Morris (1967) noted that the impact of 
technology upon productive society produces some significant 


censequences. They nmoted that-technology: 


1s Increases preductivity. 

2. increases the need for greater capital require- 
ments, 

3. Provides new sources of raw materials. 


4, Makes savings possible by cost reduction. 


5, Requires specialized manpower. 

6. Stimulates demand and new investment. 

7. Produces specialization. 

8. Affects human dignity in various ways. 

9. Creates a need for efficient organization. 


10. Acts as a balancing factor between capital 
and labor. 


John Diebold (1964, p. 26) noted: 


As -important as technological change is, we must 
recognize that technology is merely an agent for 
social change. Social change will in turn result 
in more profound consequences for business than 
the technological change which spawned it... . 
Management must look to social change.as an active 
agent in business planning. .. . Key to social 
burden of change is education, 
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26 
in summary, four basic. facters influence. each charac- 
teristic of productive seciety, regardless of the character- 
istic or the time period in which it was described. The 
four factors described were: 
= Werk Functien. 
The industrial scene. 


. Significance of productivity. 
Technology. 


wre 


It should be remembered that these factors will not 
be described again and should be kept in mind when consider- 
ing each characteristic. 

The Chapacteristics ef.Preductive Seciety 

An extensive review of literature has shown that pro- 
ductive society encompasses certain significant character- 
istics that-are a part of.preductivity, industrialization 
and seciety as'a whole. Productive society is. dependent 
upon industry for its survival and existence--industry must 
be erganized to meet man's desires and needs:efficiently and 
effectively. The consensus of the authors reviewed. and the 
frequency of topics discussed by them suggested that in their 
Opinion the following characteristics accurately describe 


productive society. 


iis) fF Ower ana enerzy. 
2. Natural resources. 
ae Tools. 


4, Materials. 
5. “Werk  ekilis. 


6. Inventions and developments. 
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7. Seientific developments--biology, physics, 
chemistry. 
8. Preductien systems. 
9. Precesses. 
10... l[ranspertatien, 
11, Cemmunicatioen information. 


LZ Labor. 


13. Management and personnel. 
14. Economic structure. 
15. Industrial organization, 


16., Marketing. 


17... Planning. .and centrel. 
18.. Training and educatien. 
13... Occupatiens.. 

20. Services. 

241i. Consumer.preducts., 

22%... BOVLYPORMenT., 

23) pO Ciel tet 160 2 


These characteristics were considered to be descriptive of 
preductive society for the purposes of this study. In order 
to illustrate and clearly describe each characteristic, time 
periods or ages were used when significant technological 
development teok place. The five ages or time periods of 
modern industrial society are: . 

L.. Medern craft .age 1400-1800 


2. Machine age 1785-1880 
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3. Power age 1870-1950 
4, Atomic age 1950-1965 
59. Cybernetics age 1964-Present 


The dates roughly indicate the significance of these ages. 
Overlapyshewssthatrit isevirtually impessible toishowidis- 
crete chronological development. 

Lewis Mumford (1934) described a three-stage evolution 
of technology which he labelled as eotechnic, paleotechnic, 
and hecaashoiee: The derivation of the five ages was based 
upen this type of classification and a review of other litera- 
ture: « Apbrief description efveach»age follows: 

The modern craft age began in the fifteenth century 
with the advent of modern civilization. New trade routes 
were opened, skilled craftsmen flourished and the use of con- 
siderable unskilled labor was required to perform the physi- 
cal tasks which supported some form of productivity. 

The machine age was heralded by the invention of. the 
steam engine and its application to the textile industry in 
1785. Steam power. predominated the manufacturing industries 


and made possible the beginnings. of production. 


8Mumford uses three stages or time periods to describe 
Civilization and technology as it occurred in the early years. 
The terms are only indications of time-where certain signifi- 
cant technological. developments. occurred, Miller (Allen, et. 
al., 1957) also devised a method where he described certain — 
concepts in a certain period of time. This study was based 
upon these structures and a review of other literature to 
attempt te arrive at a tetal description er structure, of 
preductave tsochebyahelThaswstnucture is illustrated in 
Appendix D. 
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The power age was characterized by the widespread use 
of electricity. The year 1870 saw the production of the 
first. practical generators for industrial and domestic use. 
Flectrical energy made possible the development of automatic 
and transfer machines that revolutionized the industries. 
Toward the end of the power age, automation became the, 
symbel “ef moderm industrial ‘society. 

The atomic age was characterized by the development 
of nuclear power as.a significant source of energy which 
will likely last for generations to come. Automation was 
more sophisticated and the development of the computer added 
to the already complex technological society. 

The cybernetics age resulted when cybernated systems 
were introduced to perform work with such rapidity and pre- 
cision that was impractical and impossible for humans to 
Guplicate: siCyberneiicsawasa the! control’ of ‘thet work function 
which relied upon the use of computers. 

Technodoga calidevelepment s. before® thesmedern craft 
age were not considered for this. study because of the volumi- 
nous content and’ because no useful purpose would be achieved 
by examining these developments. Only the factors that had 
Significance for description of an industrial society have 
been considered. No attempt was made to present an exhaus- 
tive review of concepts that were involved with the descrip- 
tion of each characteristic. Only the significant points 


were used to show the descriptions. 
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The: Description of Each Characteristic 
ef Productive Seciety 

In this section, each of the 23 previously mentioned 
Ghamiaaterus ties, tame) desenibed ».according) testhe five .ages 
outlined. 

Power and Energy 

Modern craft age. The development of power and energy 
was.in very simple stages and crudely organized. Miller 
Giinvenrecde tride bs, 19h, tRadeGmanzberg and.~Pursell, 1967, 

Vol. I) and Mumford (1934) described power in terms of 
muscle, wind and water. The muscle of animals, particularly 
horses and mules, and the muscle of humans were the most common 
sourcesof power used. Much unskilled labor was used to per- 
form lifting, hauling, storing and any other operations 
required te move goods. frem<one place to another. .Toward 

the middle and latter part of this age the water turbine was 
invented and employed to ease man's work. Water wheels were 
built for raising water from one level to another. The wind- 
mill was built and used as the chief power source for pumping 
water for land reclamation. The height of wind and water 
power juseywasidteward* the end of :the modernnecraftrage. 

Machine age. This age resulted with the industrial 
revolution and the introduction of the steam engine as the 
puiméelssunceecihpowenageMitheroGAlhenstet. alhs £25706 Rae 
(Kranzberg and Pursell, 1967, Vol. I) and Ashton (1964) 


illustrated the use of the steam engine as most important 
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30 
of the developments of the machine age. Human.muscle power 
still had to be employed, but more work could be accomplished 
with the use. of the steam engine. The reciprocating steam 
engine was first applied to the textile industry to drive 
spinning machines. Line and shaft transmission was impor- 
tant to facilitate the transmission of the newly developed 
power. Toward the end, of the machine age coal was discovered 
and it had an impact upon fuel supply. Steam engines were 
improved and enlarged to develop more power, This age also 
saw the use of compound engines, internal combustion engines 
and the application of thermodynamics. 


Dower wage - waGcords ng 406. Miller +( Arete al 
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1957), Rae (Kranzberg and Pursell, 1967, Vol. I), Mumford 
(1934) and Oliver. (1956), the power age was characterized 
BS the widespread use of electricity. Electrical energy 

was possible through the expansion of energy exploration and 
the wide use of coal as a source of fuel. Electricity soon 
replaced the overhead lines and shafts that were character- 
istic of the steam engine era. The manufacture of genera- 
tors was. cemmen and the use of electric: meters spelled 
efficiency and effective production methods, During the 
latter stages of the power age the internal combustion 
engine provided means of portable power which began to 
revolutionize.the transportation industry. The use of ceal 
gas for lighting and heating was being developed for indus- 


trial use. 
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Atomic age. Energy is the basic tool of progress. 
Everything around us consists of what nature has provided 
and of man's work, which is spent energy. Fairchild and 
Landman (1961). noted that the first great changes came with 
the:advent of the Industrial Age based on engines that used 
energy stored in coal beds which resulted in the -spread. of 
industriabism«threughoutrthe jcountry ¢ | «Siinee >this «time ,; 
energy from petroleum and other sources has caused change 
Percone ImovatsHatt tae Millen CAblen;cetrral. inl 957) p. 5260) 
sibated : 

te the best-ef eur knowledge, there are 

alee fundamentally different kinds of natural 

ferces. These are gravitational forces, chemical 

oer electromagnetic forces and nuclear forces. 
Miller noted that nuclear force is the most powerful force 
yet known to man. Research has shown that the release of 
atomic, energy will eventually bring out an increase in the 
eveiiame energy stpplies. “Miller (Allen, et: “alv, 1957), 
Fairchild and Landman. (1961) and Klemm (1964) noted that the 
development of atomic energy for peaceful uses has been man's 
greatest invention and discovery. For many decades to come 
there will be an unlimited supply of energy to not. only 
maintain but to also accelerate the present form of indus- 
trialism. Atomic. energy became the single mest impertant 
characteristic of the atomic. age. Conventional sources of 
energy are dwindling in the world and atomic energy will 


Alheviate thapshertarenerehbemmnel364).5cMiller (Allén, et. al., 
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1957) and Buchanan. (1965) reported that man's successful 
transition into the atomic age was ushered in during the 
year 1945 by the detonation of the first atomic bomb. Peace- 
ful use of atomic energy was displayed in 1953 with the 
announcement by the Atomic Energy Commission of its decision 
to build a commercialized atomic. energy electrical plant. 

The successful "breeding" of fissionable material was 
closely studied by private and government agencies. The 
National’ Planning Association (NPA) reported in 1957 -.a simple 
definition of nuclear energy: 

As a simple working concept "nuclear energy" has 

bee detavecy dae Lhe predict SP Sr centred ledenuclean 

reaction of fissionable material derived from 


natural:uranium or thorium. 


The NPA listed three distinct products of sustained nuclear 


reaction: 
1. Radiation--radiant energy from the process 
ef fission. 
2. Heat--for process heat applications and to 
generate steam to produce electrical. power. 
3, Neutrons--for the production of radioactive 


isotopes and additional fissionable material. 
The NPA (1957) and Lansdell (1958) concluded that special 
factors have arisen as. the result of atomic energy develop- 
ment. Some of the more significant factors include: 


1. Availability of new constructional materials 
and metheds of fabrication and processing. 


2. Atomic power reduction of fuel consumption, 
thereby having an influence upon the economic 
aspect of energy conservation. 
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3. The science of nuclear developments, which 
cannot be contained, and the theories, 
which are obtainable to anyone in the world, 
producing the hazards of radiation exposure. 


4. Questions ef military security and inter- 
national safe keeping. 


Lansdell also noted that atomic energy research has: influ- 
enced the development of industrial techniques in three 


general directions. 


1. By evolving a new flotation and ion exchange 
precess fer ere. concentrations and powder 
méetablurngy ; 


2. By producing new alloys with high heat and 
corrosion resistance. 


3. By producing process by-products of commercial 
value for develepment ef plastics, oils and 
paints. 


Atomic energy is different from present fuels in three dif- 
ferent ways. The potential energy is thousands of.times 
greater than/ that ef conventional. fuel, preductien ef nuclear 
energy is self-reproducing and the amount of recoverable 
natural uranium is far greater than that of fossil: fuels. 
The most common and immediate use of atomic. energy 
was in the production of electrical power for industrial 
ahd domestic .censumptien. Miller (Allen, ¢t. al. , 1957) 
stated that: the nuclear reactor can change erdinary uranium 
into fissionable plutonium at, a rate equal to the rate at 
which U-235 is being consumed. The reactor becomes a com- 
bination power station and fuel factory. The heat produced 


can be used to heat a liquid which will raise steam to drive 
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a turbine-generator combination. It is known, that.the burn- 
ing or consumption of one pound of fissionable material pro- 
@uces*‘energy-which is eguivalent te 1500 tens ef ceal. By 
burning ten pounds.of fissionable material a day, a reactor 
ean preduce electrical capacity equal to that of the Heever 
Dam. Oliver (1956) reported the application of. radioisotope 
devices for detection purposes, for treatment of cancer in 
the field of medicine, and for the development of further 
techniques of research. into the science of chemistry and 
physics. The peacetime use of atomic energy pointed the 
way to the highest standard of living ever enjoyed by the 
human- race. 
Cybernetics age. Energy resources today are well 
developed and further research and development has uncovered 
more efficient ways of dealing with petroleum, coal and the 
applications of the internal: combustion engine, gas turbines 
and more efficient and diverse. uses of electrical energy. 
Duffie (Kranzberg and Pursell, 1967, Vol. II) noted that 
energy reseurces vteday are a "matter of-serious concern." 
The seriousness of, the matter is described in three ways: 
in the @vailabaulity ef energy reseurces: isj;varis= 
able with time. The danger of depletion of 
coal, oil and natural gas reserves serves as 
a threat to modern productive society. 

2. wJnearpepuiieti ons s limeremsiing, and sisahealth 
measures. are improved the life span of indi- 
viduals increases, making extra demands for 


energy. 


3, With the advent ef technological change, the 
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per capita demand for energy is rapidly 
increasing. 


Oliver (1956) and Duffie (Kranzberg and Pursell, 1967, 

Vol. II) described new developments that are making signi- 
ficant contributions to the energy pool that already exists. 
Increased exploration is taking place to uncover new and 
deeper. petroleum deposits. Conservation has become an 
important consequent as a result of the danger of energy 
depletion. Energy development becomes. more costly as the 
oil wells get deeper, and coal reserves become thinner. 
Natural gas has become a significant source of energy for 
both domestic and industrial markets. Shale oil and tar 
sands are becoming important sources of petroleum and the pro- 
duction of natural-gas is even more critical as the demand 
fer energy increases. »Seme of the most significant develep- 
ments that have taken place in the cybernetics age are listed 
as follows. (Some are only in the stages of research and 
development but show promise as sources of power and energy.) 


iio Inereased use of water power,.in the form 
of hydroelectric stations. 


2. Research inte tidal.power fer electrical 
generation. 
3. Investigation of wind power, Several 


experimental plants of large capacity have 
been built and operated. 


4. Solar energy for the charging of :storage 
celts. 
5. Biological energy as a prospect for food 


production and chemicals by the process of 
photosynthesis, 
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6.° Nuclear energy expansion in use, which will 
easily make it the most common source of 
energy and pewer.. 


The immediate future does not see a shortage of energy 
resources, but development and conservation must be enforced 
fer a leng range ef-plans. Figure 2 illustrates man's mas- 


tery and control over energy in the cybernetics aes 


SIt should, be noted that the descriptions of power 

and energy in. the various ages involves certain basic and 
in some cases common concepts. For example, the modern 
craft age used the power of muscle, wind and water. The 
machine age was characterized by the power of steam. The 
power age used the power and energy of electricity and coal 
extensively fer industrial preductien purpeses. The use of 
uranium and petroleum were important in the atomic age. 
The cybernetics age saw the use of natural gas, and further 
applications of petroleum. Conservation was important for 
the preservation of the resources for power and energy pro- 
ductien. 


It should be kept in mind that in present-day produc- 
tive society or the cybernetics age some muscle power is 
still used, but on a very limited basis. Power and energy. 
are still.derived from steam, electricity, coal, petroleum, 
uranium and natural gas. The descriptions for each age 
indicate only the significant concepts for the particular 
age. The descriptions of technology in the earlier years 
still serve as.a basis for many of the activities of present- 
day preductive society. Today's activities in industry are 
somewhat different but remain in a similar form; for example, 
cutting tools used in the modern craft age were employed to 
cut material away until it was properly shaped. The cyber- 
netics age still uses cutting tools and the basic eperatiens 
of cutting are still the same, but the tools are more sophis- 
ticated and the speed and. precision ef: cutting are more 
accurate. No attempt: has been made to show development of 
each characteristic threughout the ages, Only descriptiens 
of the most significant concepts for each characteristic 
are shewn in each particular age: It sheuld be kept in mind 
that some of the concepts for each characteristic are simi- 
lar for each age and many of the activities that were 
employed, in the earlier ages are still used teday, but ina 
somewhat refined and more precise manner. 

























Piiw Woinw »se0 1 HeLenagna YSFoTe 3 

10 sovitoe,femioo Team Ssdt Ir seam 
Ttewoq bas hana ral 

i Yt 


yuvens io 3gsTvefe 8 Sssk tan Eseb sTUsIg spicier sd 7p: .. 

ay 

bDSoteInS 2d ts: ToL Tavasenoon Dob taemcelevenh Jue ,Ssoctveses 
26h ete estetreniit s sigesd ansig Ie seit gaol = Fer i 


— ¢ a1 11 yyvens isve fotiaes Boa vas7 





rswoq [to = sesb 44% ‘ved bored of Bigot re 

OMS Ifesd wistiso gavintal 2896 evOk¢ SY Sar sree brs 
fasheom aft .s/ qgexa tod 2 dS5109 Aomp> £8285 emee at 

ani we iH, " DB DOiW ,SDOauM Tc Swed, Sa see 256 tists . 
vif"! nes iayoq St Vi beSinstcS%6he aay S88 Salaam 
tsoo Hes .¥ ‘toate Vagtsce brs t46Wod Sa? Beee Sa8 Taewoq 
io Sey ef seoqgsug WO; toubecd DSetcSslRol Soe Wier iererse 
=e - ey Tie c arrocnt SI5W a eae brow, (Ut Aa wa 
seit ; 2.55 eS ore <0 io Sen si? Was “8 7 Tsatsd ys sAiT 
WOT Fi) iii Shy. ferrseVtsaet tis] Ochs Sy to ernoireoilogs 
“Ong YRYSs05 Has Tswoq yor 2so 1Negs) SNt To see ere 
 Aettouh 


: 
) 
Cc 
e 
ip 


gy tole he i? bal t desl, sd Bivete eee : 
Bi Iaswoa Site >it “yb SDl4Siitedyo si? a yraisse aves 
Voters bis sawed ets Do antl Yxsvy = 0 Wario, Bae Diese 


wad ’ i ; I20. MOE bowser Lijve Sts 

is ‘fiss Th cfy J6%uteth bos ai basa 
fHLUISISIBG > i< S592 (6 on =/ ang Vito eyaeoiba®i 
2 ; (fuss off C Lo lLOnNdUSS  iG- 2a /elugash off 


—Sfisesitq io 2eid: SE Si (140 To, 2lese 8 28 avetse ILise 
S86 Voisovh: if “Ss237 eT ‘yvsbel ut*ioed AYEJn0RD ys5 , 
,fiagusrs 107% = roriot . tad Fpl ra 79 Mow 
oF Pevoigqus ssw sas Jia) sisbom say uid Ween Siaee Berssoo 
—§SGV) sft ..begins yiisad Zee to LiFe Be tua 
BAODIEsSyS Sised aft Sua efed Sires aus sha EL2fa @piten ~ 
pernqoe STON S65 eloct sit syd . soe: eft LES B os Sh an Leah ae 
STON, Sh iets fin) tap res reek ‘bn Bsadge a: fF 
, qektatscseh vino, 9 oat 7 25 o sey 
pAoEt git ach 12eam sift 268 gross Sita | eae 
2a = 3 A ibs ity a | Se Zz 4 S077 ay ot 
ti tesk 36. 3 ele’ ab ier ae ee 
of i, adi 7. 2 2 Speers es bs et od ‘ 


-igke s METHETEMS, oo 
IS . r @ ¥ Lb Ph ak 
ae tear maT TT Leer eo 


7S A.071< 5 ots. Lf evtl fice 6 






t1, 









a 
7 


37 


Areas of 
Advance 


Some Typical Means Some Results 


Far greater mag- fi-bombs, nuclear reactors & |Major change in methods of 
nitudes & inten- | nuclear dynamite, chemical] warfare, national defense, 
sities of power | fuels for rockets strategy & tactics, & 





available international politics 
New scientific’ knowledge 
New power-plant fuels 
Thousands of new technical 
needs 
Possibilities for major 
alteration of geographic 
features 
Energy handled in |jSemiconductors, lasers, Thousands of new components, 
more minute quan4 micro-electronics products, & processes 
tities, & con- New instrumentation 
trolled with | Many new demands for scien- 
increased preci- tific € technical knowledge 
sion Reduction in size of many 
devices 
Production processes based 
on high-energy forming, 
| spark erosion, electro- 
deposition & polishing, 
ultrasonics, §& so on 
Power generated & Nuclear reactors, fuel Continuing pressure for 
transformed by cells, solar cells, mag- advances in fuels, mater- 
new sources & netohydrodynamics, ther- lals, € controls 
devices molonics, jet engines, Need for scientific know- 
stationary power plants ledge €& technical deve- 
lopment 
Significant ad- jAtomic fuel, fuel cells, Increased portability 
vances in energy | nickel-cadmium batteries, jLonger operation between 
storage pump-hydro power, & tidal | refuelings 
power Lower power costs 
New technigues Extra-high voltage trans- |Cheaper movement of many 
for large-scale | mission lines, liquid pro-]| fuels 
transportation pane gas ships, oil, gas, {Transportation of energy & 
of energy & & coal pipelines, unit fuels feasible over 
fuels trains, & cross-country greater distances 
conveyor belts Specialized construction & 


transportation equipment 





FIGURE 2 
INCREASED MASTERY OF ENERGY 


NOTE: This figure appears in Bright, J. R. Opportunity and threat in 
technological change. Harvard Business Review, 1963, 41, 79. 





TE 





etree Reape ane ee 


ST iLuesas onic 








1 @DORGSIN (Ll Sanit 
,3ee St Lark x - 22 CI 
¢ 7 > om, r sn) + Ss | 
(Fd a LES. ) Simson 
S220 ot ere > 
2 ei a a y 
fat) I : i 
omar 
7 Ge , 1 = 
Dice toOs Sat 
tf 
= oe ‘ Cen, 
\ 
cyt 
} 
i 
rr 
- A : 
5 
#4 
J v7 
Mt reer fT ome 
so] a : 


S -yrnims *o acti. 





out 
bi Ge (caer, 


ead adios vad 
ae : 


ie: Bas £5; aLaeae 
risk 


a o 
7 y 






LEST ., syimerivh TSS. aunt -ngon 


~erwey be Tua a Sarit 


LD, ws 





Srayi>oset ‘ea LOu. , 2chnytel i ica ors i 
4 esbosin 
etedoot el als | wwe to gertig 


—y 


t .crotnsay sepagie aia tl 
Fs p tog Ot Ve Wwe 2 ee | is enert 
i MITES Ty eal ar eae a asorwoa wort 
, 2h) aie. Fat aoe | ; eejiveb 
THe sate 7 a 


4 
SIS (507 . lout Supe A) silat shu eS zriae 
ay iv >> (2 j00 Vetere nb eeotee: 
‘Ti+ (Sa8s'5 . 

1a 


“ESAT! Spee Lon ‘agi- grate 


ot ° uso) tk 26. s 
gil ce all 


7 7 

= — pre 
s 

sa — 7 


4 



















38 

Natural Resources 

Modern craft age. Although the natural. resources, as 
we know them today, existed in the modern craft age, there 
was little use, ef seme of the basic. resources. L. A. Wilkie 
and Kranzberg and Pursell (1967, Vol. I) neted that the 
basic natural resources are: 
Water. 
5 Metals. 
Minerals. 
Forests. 


Petroleum. 
Re rvierlelissres, 


OnmfFWN+- 


Rosenberg (Kranzberg and Pursell, 1967, Vol. I), Forbes 
(Kranabergivand ‘Pursell 1967, Vel.) and ‘Kranzberg (1967, 
Vol. I) noted that the natural resources in the modern craft 
age were not well developed and included simple mining and 
extensive) agricultural “activittes." The ‘seciety “during this 
age was predominantly agricultural and the land resources 
were being extensively utilized. Wood was used for struc- 
tural and: fuel purposes: wrth ne.develepment ef lumbering 
techniques. There was'no exploitation ef minerals and 
water was simply used to develop small sources of power. 
Machine age. The machine age saw mining become more 
diversified, and iron and coal were the most significant 
natural resources. Iron and coal signaled the rise of pro- 
ductivity and a revolution in the manufacturing industry. 
Oliver (1956) and Fussell (Kranzberg and Pursell, 1967, 
Vol. I) stated that the agricultural revolution was signaled 


in the machine age. The revolution consisted of three factors: 
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1. Improvement of implement design and invention 
ef new machines. 


2, The improvement of livestock and breeding aspects. 


OO 
s 


The introduction of new crops to open fields. 
The machine age also introduced the.concept of alloying and 
steel formation. Copper appeared as a non-ferrous metal. 

Pever age, @livers( 1957) -and Kranzberg (1967,.Vol. 1) 
suggested that no real significant change in the use of 
natural resources occurred: There was greater development 
of processing techniques and methods that made the exploita- 
tion of natural resources more prominent. Toward the end of 
the power age the concept of conservation was employed. 

Atomic and cybernetics ages. These two ages were com- 
bined because no differentiation between them occurs. The 
development of natural resources can be revolutionized, and 
the ,techniques improved for extraction of the minerals frem 
the earth's crust. 

Oliver (1957).and Penick (Kranzberg and Pursell, 
ig67, Wol. Ii) netéed that an the,early 1900's it was,evident 
that the demands on the North American natural resources 
were exorbitant and conservation-minded people became 
alarmed. Many industrialists were disturbed over the amount 
of waste and exploitation of the abundance that once existed. 
Surveys were undertaken to determine the amount of coal and 
iron deposits, natural gas. and petroleum supplies that 


existed, and it was thought that many of these resources 

















ric ieviic bas mptesh tnsmelams Te Jn tie Waal. 
.25aLnoam Wan te rk 


ate a ie > ‘ ev 4 m x eT i] 
1é 4 * ‘ Ver TOR <t an 


: 


' VctoubOarae GAT 4 AE 
ov: 
t oels ape enidosm ofT 


ae? 
(T J bawsiooo- pie lewsen 


ses a2 =o ad beabd. 
‘ . 
if q 1 US solsveb 


savpentae? adt 
75 & ‘“i?ass ad 


rads) 


ome ont wavo had ro.ri ray aero rie ce Pe 1 0 
Dmtiots sus “svo. bsdiuteib srew ar LE lI taupe Vee : 


el Os ke ee B 


Bike), Soo ted sondbauds'-oHt?) a6 nokta til bes be ~ 


: a ~— 
zD FHUOnS aii ant mms tae ox na: : inl stes ' 


a / / 
que paeree rk art Lefecange 
: ied 


> he 


40 
would not last another hundred years. Surveys also showed 
that forests were being Slashed ‘and tons of ‘top’ soil ‘were 
being washed away. It was also noted that there was a tre- 
mendous loss of resources through poor extraction and trans- 
portation techniques. Through government efforts.a National 
Conservation Board of America was established at the First 
National. Conservation Congress in 1908. Through the effort 
of government and other industrial conservationists certain 
consequences of conservation began to take shape: 


1. Problems of irrigation, soil conservation 
and forest prevention were tackled immediately. 


2. The population as well as industrialists were 
made aware of the fact that resources can be 
easily and quickly depleted. 


OO 
° 


A committee of scientists established rigid 
programs of conservation to be followed by 
governmental agencies and private corporations. 


fa Me TOrCes, of government, science, ahd industry 
were able to enforce the rigid standards of 
conservation, Proper instrumentation and methods 


were used and the nation was. assured that plenty 
ef resources would be available for generations 


eer CEMSs 
5. Scientists sought salvage techniques. 
6. Development of by-products, for example -corn 


oil, was also used in the manufacture of vul- 
canized rubber. 


7. Vast programs of reclamation were instigated 
in forestry, land management, mineral lands, 
and water and power. 

Tools 


Civilization has. been built and developed with the aid 


of man's intelligence. Through the coordination of man's 
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41 
brain, eye movements and muscle reflexes, he was able to 
utilize his hands and arms to manipulate objects. The 
earlier forms of objects were stone, which later gave way 
to combinations of wood, metal and stone. The objects were 
kbinnonnd noted as tools. Leighton A. Wilkie described nine 
different operations that man. has developed through the use 
of tools. These operations included: 

ignoMeasurings 
Zzaumiokdings 
SU LLSae cing 


od tDribiing, 


S,oeBunnashings 
66 iIBoringe. 
7. Serapangs 


8. Chopping: 

9,.. Sawing. 

Many crude forms .of tools have been developed and 
invented since about fifty thousand years ago. Mumford 
(1934) and Walker (1968) described. tools and machines as 
interchangeable concepts. Tools were developed from. simple 
hand operations and became more specialized as technology 
significantly influenced the world of invention. Mumford 
C1934 9npeni0)oneted: 

The essential distinction between a machine and a 

tool lies in the degree of independence in the 

operation from the skill and motive power of the 


operator: the tool lends itself to manipulation, 
the machine to automatic action. 
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It was noted that specialization function was also 
characteristic of machine performance. For the-purposes of 
this study, the terms.machines and tools, are used inter- 
changeably. The concept of mechanization is used occasion- 
ally and is dealt’ with more fully under the heading of pro- 
duction systems. 

Medgernrcrabtwape at Thisiage aiitnessed the use; of 
Simple hand tools that were made from wood and some sort of 
metal. Mumford (1934), Bredenbaugh (1950), Laird and Laird 
(1964), Oliver (1956), Walker (1968) and Klemm (1964) 
described the basic tools as crude but functional for the 
purposes designed. Some of the tools that the craftsmen 
possessed included: 

1. Simple knives and skewes. 


2s dotlarid sGwistudrible.« 


3. Early ferms-oef boring tools. 
Powelleweplaredg. 

oun tGouges. 

6. Simple:saws. 

7¢«:Files-and forge tongs. 

8, Crude forms of measuring instruments. 


These tools were constructed from.wood and some crude forms 
of iron, and in some instances bronze was employed. Some of 
the most common tools and implements were used for agricul- 
tural purposes. Certain implements included: 


b. ' Pleughrshares. 
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2. iLlron teeth and harrow frames. 
3..° Seythes.. 


4, Reaping hooks. 


5. Steeled axes. 

6. Spades, hoes, shovels, iron rakes. 

Machine age, This age represented the most signifi- 
cant period in history of machine and tool invention. The: 


industrial revolution characterized the development of the 
Wheel, axle and shaft, which were used for the transmission 
of power output. This significant development had a tremen- 
deus impact upon industrialization and the development of 
iMmereasedpreductivity..¢ Mumferd €1L984 jp. 4%) motedern fo 
fix attention upon a mechanical system was the first step 
toward creating a system." The beginning of systems and 
systems ideas was incorporated into the practice of indus- 
trial techniques and specialized production systems. 

Power age. The power age was noted for its use of 
various automated forms of tools. The basic process of cut- 
ting that was mentioned earlier was still incorporated, but 
in a different form. The power age was noted for the inclu- 
ston of precision, morevautematiom, speed, dualaty),| control 
and the use of more complex machines. The most significant 
developments were: 

1. The screw cutting lathe 1800 

2. The drill press 1840 
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5. The milling machine 1818 
6: The band saw D338 
73 oThe grinder 1880 


These: machine tools, constituted the basic tools of) industry. 
The tool-making industry was in itself a significant factor 
in the spread and modernization of industrial society. The 
growth of size of markets for machine tools and the improve- 
ment of. technical skills and knowledge created an industry 
of product specialization. 

Atomic age. This» age was.noted for. the concept of 
automation and automatic controls of machines and machine 
tool. processes. Woodbury (Kranzberg and Pursell, 1967, 

Vol. I) noted that there was a greater refinement of the 
wheel-shaft principle. A larger range of gears, pulleys, 
shafts, and improved methods of tool making enlarged the 
range. of tools and produced’ even more new production systems. 
The improvement of holding devices resulted in precision and 
speed in production with machine tools. Some of the devices 
included universal lathe chuck, tool post and holder, drill 
chuck, indexing vise, and magnetic chuck. Gauge blocks and 
micrometers were the basis of measuring instruments. Pre- 
elsion and interchangeability of parts and the manufacture 
of interchangeable parts were the significant results of 
tool and machine tool development. 


Cybernetics age. The cybernetics age was noted for 
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the introduction of computer technology. Computers are, in 
a sense, a form of machine tool that has a wide application 
range tfremiicalculation and data precessing to:contrel of 
machine;tools,. Bright (Kranzberg and Pursell, 1967, Vol II), 
Wiener (1952) and Greene (1962). stated that the use of the 
computer and its application to machine tools and automatic 
transfer machines was the most significant development of 
this age. Numerical control, automation and computers were 
the key words of modern industrial society with respect to 
industrialization, Automatic manufacturing subsided some- 
what, but progress continued. The more important technolo- 
gical developments were emphasized at the end of production 
in the form of storage, transportation and data processing, 
which were the areas of greatest attention. Figure 3 illu- 
elyates the development of machine tools and the impact upon 
man's material welfare. 

Merhewes alls 

Materials are closely related to natural resources. 
Fer. the purposes of this study materials refers to manufac- 
tured goods or substances that are used for further manu- 
facture. )Plastie,) fer examplie, Lhvel veep thel uber of! certain 
natural: resources such as coal and oil and other minerals. 
Once: plastac has: been: formed, it as used for the making) of 
parts and as a basis for construction and manufacture of 
consumer. goods. 


Modern craft age. This age used simple natural 
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Metal Carbide Manufacturing 


| Chemical Industries Banking Facilities 
Research, Facilities Distribution Facilities |. 
Agriculture Printing Plants 

| Lumbering Textvle Miblis 

Industrial Plants - Transpertation 


Power Plants 


Steel Mills 


Machine 


Tools 





Basic Science ——————> Early Machine <—Measurement Control | 


Toeoels 
Power Ne ee 17 eae eee Lubricants 
Hand Tools 
Metallurgy if Minerals | 


Prehistoric Tools 


FIGURE 3 


DEVELOPMENT OF MACHINE TOOLS AND THE IMPACT 
UPON MAN'S MATERIAL WELFARE 


NOTE: This diagram is. adapted from Wilkie, L. A., Civiliza- 
tien Threugh Teols. Des, Plaines, [llineis: Walkie 
Brothers Foundation. Chart. 
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47 
resources of wood, iron and bronze to manufacture goods and 
materials for domestic consumption. Olson (1957) and Miller 
(Allen, et. al., 1957) noted that, because of limited tech- 
nological and scientific knowledge, products and materials 
were not numerous and were simple. The most common mater- 
ials ef this age included cotton, silk, wool, cloth and 
thread, some glass, cast’ iron, leather, paper, ink, and 
lumber. 

Machine age. The machine age was characterized by 
the making of steel’ and the processing of copper from. the 
earth's surface. Toward the end of the machine age malle- 
able iron, charcoal, coke, natural cement and machine-made 
paper and cloth were common materials. 

Power. age.. This age, accerding to Mumford (1934), 
Orson 1 Gb} 5) Miiver WAllensg* etysal+ 51957) Gnd Vance (2961), 
was noted most significantly for the production of metal 
alloys. Through the development of technology, aluminum was 
abundant and the production of hydroelectric power made 
possible the development of light-weight and yet strong 
alloys. The transportation industry was reliant on these 
alloys. Some other materials included increased use of 
steel, chemicals, celluloid, glass, silver, Silicon, sele- 
nium, tungsten, manganese and chemicals for corrosion resis- 
tance. The power age saw the-development of a range. of syn- 
thetic compounds to replace some of the common elements of 


wood, paper and glass. 
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Atomic age. The atomic age utilized the new range of 
synthetic materials which included plastics, super alloys 
with extremely desirable strength and heat resistance char- 
acteristics. Titanium, zicronium, chromium, molybdeum and 
other exotic elements and materials were important toward 
the manufacture.of tools and equipment. Product differen- 
tiation and characteristics of strength, heat resistance, 
insulation, resistivity to electricity and corrosion were 
the strong points of the atomic age. 

Cybermetics@age; Accerding to Kendrick (1961), 
Greene’ (1962). Vance-(1961), De Garmo. (1957) and Bright 
(Kranzberg and Pursell, 1967, Vol. II), materials handling 
techniques, research, and development were the highlights 
of the cybernetics age. Technology was advanced far enough 
that the manufacture of large quantities of materials was 
possible at a low cost. It was essential that engineers 
and designers become familiar with the wide range of mater- 
lals available before any planning and design could be com- 
pleted. Manufacturing processes were very important as 
these would affect the characteristics of the new materials 
that were designed. Materials handling became important 
and accounted for fifteen to eighty-five percent of the cost 
ef a'preduct. Materials had:-to be dealt with in such a 
fashion as to: 

1. Eliminate waste. 


2. Make efficient arrangements and plans for process- 
dig: j 
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3. Demand skilled and specialized labor. 

4. Reduce the damage due to transportation pro- 
cedures, 

5. Substitute mechanical handling. 

6. Demand efficient use of administration, com- 


munication and control. 

Figure 4 illustrates some of the common materials 
that are used in the manufacture of pulp weed and paper. 
This.isolated example is used to illustrate how materials 
are used and how this type.of precess is similar for other 


manufacturing as well. 






Natural Materials Processed Materials 










Wood: Salt cake 
Spruce seda ash 
Hemlock Caustic soda 
Pine Sulphur 
Hir Chlorine 
Peplam, Rayon 
Hardwoods Plastics 

Lime Color dyes 


Water Alum 






FIGURE 4 


COMMON» MATERIALS USED FOR THE PRODUCTION @F PAPER 


NOTE: This figure is a summary of a presentation which 


appears in Vance, S. Industrial Structure and Policy. 
Englewood Cliffs, New Jersey: Prentice-Hall, 1961, 
Boy 356. 


Figure 5 illustrates some of the most recent methods 
and consequences of materials science. Types of. products 
have not been mentioned. here and are dealt with under the 


heading of consumer. products. 
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ee Some Typical Means Some Results 
New properties {Chemical €& metallur- Improvement of proper- 
feors,eld gical knowledge ties such as strength, 
materials applied to alter weight, heat resis- 
properties of tance, & corrosien 
materials resistance 
Synthetic Better contrel of End-users require dif- 
materials purity, additives, ferent production pro- 
6 precesses cesses & work force 
New production pro- skills 
cesses 
Combinations Typical examples: Lower cost for many 
ef materials aluminum engine materials and/or end 
to provide blecks,; paper & plas-j| preducts 
unigue char- tic replacement of 
acteristics textile cloth 


synthetic .fibers, 
rubber, oil, & food 
Fiberglas, prestressed 
conerete, ceramic- 
metallic compounds, 
laminated wood beams, 
€ panels of aluminum- 
plastic honeycomb 
construction 


FIGURE $5 
INCREASED ABILITY ,T@, ALTER THE 
CHARACTERISTICS OF MATERIALS 


Bright, J. R. Opportunity and threat in technological 
change. Harvard Business Review,. 1963, 41, 81: 
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Work -Skilis 

Work skills are closely related to labor and manage - 
ment. Certain skills are needed in the industrial world to 
perform the work function up to set standards. There will 
be no relation to management or the labor force here. These 
ecoencepts)are .dealt with»later, 

Modern craft age. Mumford (1934) and Miller (Allen, 
et. al., 1957) indicated that the modern craft age possessed 
individuals who were usually all-round manually skilled 
craftsmen who performed work functions that were related to 
the manipulation of hand tools. Each craftsman performed 
all the work functions that were necessary to complete the 
product that was being made. There also existed a signifi- 
cant amount of unskilled manual labor which was required. to 
do the lifting, hauling and storing that was required. to 
move goods from one place to another. There was also the 


phesenee sof enuchwunskinbled cfanm:laber ; 


Machine age. The machine age changed the skilled 
craftsman to a semi-skilled machine operator. This age was 


noted for the competition between man and machine, for the 
machine was being made to perform functions that were ordi- 
narily done by hand. The handicraft worker had been reduced 
into competition with. industry and the machine consequence, 
The intreduction of the factory system brought about the end 
of the crafts skills. The worker needed a new ieee Sieiial , 


a skill to deal with and bargain with the employer for a fair 


fe 
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2 
share of the profits that the industries were enjoying. 

Power. age, This age demanded new kinds of qualities 
and skills. These new qualities were alertness, responsive- 
ness and an intelligent grasp of the mechanization that soon 
became common. The worker had to be an all-round mechanic 
rather than a specialized hand, as was evident in the modern 
craft age. The need for unskilled manual labor was reduced. 
New kinds of occupations, such as skilled machinists, tech- 
nicians and inspectors, became the important concept of 
skill in industry. Automation changed the work scene. 

Atomic age. The atomic. age saw drastic change in the 
work function. Nosew and Form (1962), Goldberg (Hilton, 1966) 
and Greene (1962) noted that as automation increased there 
Was. increased displacement of both blue-collar and white- 
collar workers. There was increased emphasis on intelligence, 
and the ability to be able to respond quickly and efficiently 
was the prime requirement of workers in both categories. The 
demand for semi-skilled and unskilled workers such as farm 
laborers and industrial workers became very low. Every per- 
son who was to enter any type of job had to possess certain 
intellectual types of skills so that he could. be trained 
quickly and efficiently on the job. Work content became an 
important aspect of productivity. Research was started into 
inereasine the efficiency of each person involved. 

Cybernetics age. This age was similar in that there 


was a greater need for workers to be able to cooperate and 
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3 
interact with each other during the course of work. There 
was greater demand for highly skilled technicians for 
increased maintenance and computer operation and programming. 
The skill of manipulation of buttons and controls became: the 
main type.of activity. Some ef the basic skills that were 
now needed included: 

dee Effective contribution te the «werk function, 

2, Management qualities. 

3. Ability to make decisions. 

4. Exercising, ef iresponsibility. 
Inventions and Developments 

It can be clearly established that a modern industrial 
society would not have evolved if certain scientific and 
technological inventions and developments had not occurred. 
Hilton (1966,,p. 4) suggested: 

The mest important step to any new. development is 

always the idea. In the past there has been usually 

a long period during which man. could learn to adjust 

to new ideas long before they could be implemented. 

Technological change was slow and more complex 

social changes could keep pace, 
The whole history of invention began with an enormously 
imaginative idea. But Kranzberg and Pursell (1967, Vol. I) 
noted that it was not. only the idea that was important but 
that invention was triggered by social needs, economic 
requirements and the level of technology at any one given 
time. Invention covers every aspect of human life and also 
depends upon the sociocultural and psychological circum- 


stances of a society. Forbes (Kranzberg and Pursell, 1967, 
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54 
Vol. I) noted that invention was governed by two elements. 
One: was discovery and the other was a mental process. that 
could refine the discovery and place it to practical appli- 
cation. Much experience was needed before truly signifi- 
cant developments or inventions were created. Rae (Kranz- 
berg and Pursell ,8e>pvedked) and Ogburn. (Alien, etleal., 
1957) noted that. the invention of inanimate objects caused 
social change. Secial change was possible because of the 
increased influence upon industrialization and upon the 
social system that functioned within an industrial society. 
Some of the direct effects of inventions and developments 
caused increased status and the use of labor-saving devices 
to free man from the drudgery of back-breaking work. The 
effect of invention was, not curtailed, but caused other 
changes '#to\ take place.” The effect of development ‘seemed: to 
be self-perpetuating. It became clear to Hart (Allen, et. 
el Mores ) thatthe "eaendepts‘of invention and cultural 
change were closely interrelated. The speed of cultural 


change depended upon four basic factors: 


1. Speed and completeness of inventions. 

2, Amount of improvement of each development. 

3. Degree’ to which scientific elements are 
applied. 

H, Intensity of. need to the selutien ef various 
preblems : 


The rate of diffusion of inventions has rapidly 


decreased, and today's developments take less time to be put 
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into practical use,with much less experimenting and overall 
elapsed time. Some inventions and developments will.be 
listed to show the growth of inventions and technological 
progress. No attempt was made at an exhaustive listing. 
Only certain significant concepts were introduced. The 
list was derived from Kranzberg and Pursell (1367. Vole: 
tieand Ti), MumierdpGlSau)ianmd Oliver (1956). 


Medern craft age. 


1430 Turret windmill 

1530 Paddle wheel boats 

135195 Design of metal bridges 

1600 Water wheels of 20 horsepower 

1610 Discovery of gasses 

Gel 9 Userof iceke 

Machine age. The machine age was characterized by the 

developments of mining and textile machinery. The foundation 
of modern chemistry was developed. Such inventions as the 


following were developed: 


bus ipernhcastutio. 

2, tiren’plew. 

3. Engine applications. 

4, Steam engine. 

9. Factory and manufacturing. 
bk: aate@e] basting. 

7. Iron,wheels. 


8. Cement. 
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Power age. This age was characterized by gains in 
power conversion and mass production of textiles, iron and 
steel machinery, This was ‘the evolvement of the railway era 
and foundations of modern sociology and biology. Further 
developments included: 
LonsVic lsbaine ho eds... 


2. Steam applications. 


3. eel ableys:. 

4, Steam automobile, 

Se, Water turbine. 

6. New synthetic materials. 

7. Agricultural, machinery. 

8. Some leisure items. 

Atomic and cybernetics ages. These ages were charac- 


terized by the development of scientific and technical re- 
search laboratories. The professional scientist, researcher, 
and engineer became the inventors of these ages. New tools, 
machines, products and processes were the result of computer 
operations which developed new. ideas with incredible speed. 
Some significant developments included; 

1. Standardization of tools and production methods. 

2. National Bureau of Standards. 


3, Government-sponsored activities to improve 
inventions and developments. 


scientific Development 
According to A. N. Whitehead (1953) science and scien-. 
tific developments took over the ideas that persisted in 


men's minds. Science became the basis for future developments 
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ef various fields and.disciplines.in the, scientifiec.world. 
Mathematics was closely related to the scientific world and 
had some direct bearing upon development. Adam Smith (1937) 
noted, that -science.became.the.stepping stene,.for,all.tech- 
nological developments. Before any person could become a 
professional or achieve any significant developments he had 
to possess a thorough knowledge of basic scientific princi- 
pless 

Modern craft and machine ages. It was on this basis 
that seience, began to occupy a significant place in a modern 
industrial society. A review of literature shows that there 
Wasfne«clear definition of.science and scientific principles 
in the gaplier parts of civilization.» In, the,»medern,craft 
age and the machine age it was noted that simple scientific 
principles were applied to development and invention. Some 
knowledge of science and mathematics was necessary before 
any significant inventions could be produced. 

Power age. It was not until the power age that a 
clearer relationship between science and technology was 
established and was significant with respect to industrial- 
ism. Walker (1968) and Drucker (Kranzberg and Pursell, 
L26d swiolLe Ll).neted), thatstechnolegy was.an,"offspring!!.of 
science. It was not until the power age that scientists 
were interested in technological developments and the appli- 
cation.oef their, discoveries. The most significant develop- 


ments during this age were the development of synthetic 
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58 
fertilizers, refrigerators and the extraction of protein 
for human,use. The development of organic and inorganic 
chemistry and the electron theory were all science-based. 
Electrical engineering was important with men like Faraday, 
Henry, Bell, and Marconi. Generally, the relationship 
between science: and technology did not have real signifi- 
cance: until the nineteenth century. A. N. Whitehead (1953, 
p. 98) noted that "the greatest invention of the nineteenth 
century was the invention of invention." Whitehead also 
noted that methods of pure science and the mastery of science 
beyond technology signifies a change from an amateur to a 
professional. 

Atvemuc dnd’ Gybernéticsagés)/ These ages saw “the mest 
Significant application of.science and technology. to- modern 
industrialism, Drucker (Kranzberg and Pursell, 1967, Vol. 
IT), Schwartz (Hikten, 1966), Walker (1968), and Morris 
(1967) noted that the line between science and technology 
has become somewhat "blurred." Technological work, for the 
mest part, “is based upen scientific work. ‘Much ef ‘the 
research that is accomplished is. done in "pure science" 
concerned with theoretical knowledge. It is seldom the 
case where a research project starts a technological process 
without some scientific study. In many cases the scientist 
who finds new basic knowledge and the technologist who 
develops the new process are the same individual. The 


scientist, however, is usually found. in the research lab and 
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has little to de with the design of mechanical equipment, 
machines and tools. The greatest amount of work on the 
development of new products comes after the scientific work 
has already been done. Science is a particularly efficient 
method for obtaining, applying and organizing new knowledge. 
The scientific method has become the best method for obtain- 
ing fuller intellectual understanding and increased practi+ 
cal control in all fields of endeavour. Technological 
change depends on the existence of science for the practical 
application of new principles. The "technological-scientific" 
revolution creates a greater need for a more precisely 
planned economy and the training of more adept leaders to 
guide the way for this. type.of revolution. Figure 6 shows 
some of the consequences’ of science and technology working 
tegether. 
Production Systems 

Some form of production systems have always existed 
with the simplest system originating in agriculture. 

Modern craft age. A review of literature reveals 
that: there were ne significantly structured-systems of proe- 
duction in the modern craft age. Usually one craftsman was 
the head of a family-owned system that had limited output 
with the use of simple hand tools. 

Machine age. The machine age saw the structure ef the 
factory system, which brought about a change in the levels 


ef preductivity. Oliver (1956), Hali (Kranzberg and Pursell, 
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Areas of 


___ Advance Some Results 


Some. Typical Means 


Direction of |Feedback control of Inereased accuracy, 


long, intri- process equipment reduced setup time, 

cate machineryjPunched card control improved uniformity, 

actions | of bulk, materials reduction in opera- 
batching tor training, need 


INumerically controlled 

| machine tools 

iPunched-tape control of 
typewriters, & so on 


for programmers 


Information Computers & business Reduction of clerical 
processing machinery to acquire, | labor 
sort, manipulate, lLnoreased speed pin 
interpret, store, & | preparing papers of 


display selected dataj all types 
IMechanical reproductionjImproved. accuracy 


of ~uselected.data, Speed in summarizing 
forms, checks, & so | business conditions 
on 
Problem |Computer solutions of |Solution of problems 
solving | complex scientific, otherwise unfeasible 
engineering, & busi- |Exploration of complex 
ness calculations | problems 
[Computer simulation of |Decision making assis- 
business & military | tance on major busi- 
problems ness € military 
(Operations research | policies & strategies 
problem analysis by 
computers 
FIGURE 6 


CONSEQUENCES,.OF SCIENCE. AND TECHNOLOGY 


Bright; J. Ri ®ppertunity and threat in technelegical 
change. Harvard Business Review, 1963, 41, 84. 
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61 
1675; Vol’ IT) neted that-in rthe: early 1700's the factery 
system was-started. Technological develepments continued..to 
improve the factory system where machines were substituted 
for hand labor and the whole concept of assembly took place 
under ene reef; Complete mechanization.and automation 
finally invaded this.system production. Today the concept 
of the factory remains the same: production on a continuous 
basis under one roof or system. It:-is highly complex and 
involves many sophisticated systems. But the idea remains 
the same. Bright (1963) noted the factory production now 
involves some of these concepts: 

iwc Direct Tkaber chasks:. 

2. Work feeding. 

3. Materials handling. 

i tides sembly, 

5, Testing and inspection. 

G: arPackagines 

Machine age. The factory system and continuous pro- 
duction originated in the machine age. 

Power age. The~power age improved upon. the factory 
system utilizing continuous manufacture and capitalized upon 
the idea of mass production. Oliver (1956), Silvey (Hilton, 
1966), Walker (1968), Williamson (Kranzberg and Pursell, 
1967, Vol. I) and Walker. (Kranzberg and Pursell, 1967, 

Vol. Il) defined mass production as production of- standard- 


ized products in massive quantities for mass consumption. 
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62 
Henry Ford's idea of mass production was the first signifi- 
cant example of the combination of science, technology and 
human resources coupled to turn out large quantities of com- 
plex preoducts)4" Four faeters® cantributedtte- the birth*of 
mass production: 
1, Advances in the preduction of metals. 


2. Development of more efficient methods. of 
generating energy. 


3. Introduction and improvement of precision 
instruments. 
4. Development of machine tool industry. 


The mass assembly line was introduced to increase 
the productivity level of the nation's industries. The 
work envirenment changed rapidly and there evolved the idea 
of machine work pacing, repetition, minimum skill require- 
ment and the requirement of more mental attention to the work 
functions With the advent of mass production came the 
systems approach" which led to the concept of automation. 
Automation triggered an impact of industrial society which 
was entirely new to man. 

Atomic age. Pregel (Fairchild and Landman, 1961), 
Pinver (1356), Maller (Alien. et, siu5 2195/0), Walker (hranze 
berg and Pursell, 1967, Vol. II), Buchanan (1965) and Laird 
and Laird (1964) noted that accompanying the atomic age in 
providing a better standard of living and the creation of 
new materials in conjunction with improved technology and 


scientific developments came another major development-- 













13 
ot 
gee 7 ’ - ~~ 
- € wy of beflquves es pre 
- — ; 
: ! 
* y 7 a 
i - a7 fr 289n6VBA. vl ‘ 
~ “a - 
? Lo MmgGo.svsu > 
: ai SOLS SITSISR' 


r to Level eo breliy outa a 
isi>' Theatotives - Adow 
: Ti : 
-aotcosq wvew senidosm to 7 
: : <2 J 
~ 4 


nomerivpes edt bins trem 
trevbs ad APEW moitonut 
si fotnw "Aoee sgQs& ameteye” 
_ 
ygit? ceftamotué 
' = 


rs 
ism wo? Wen vletions aw 





<grtettA) rool is (Teel .. fs .te ,aeltAs er eae 


7 


er) réo 

reve 
@ bas ye 
a : = 5 
ti Sy Sihlots sit griynsqmooos rent a ch G48 aa 


to noktes. a ayis bite une 16 banbaete. ast n 
| ; 






7 ii 7 


PE eu Daa tcdebt) (Stato. a etki foVv NORE _ tee re 








Ug 


- 7 
rT" 7 7 Aa 


rag ay) . pit 
ign n —° oe : he = 





, 


brie sapigast cinta: 
= enn ie 


-_ 


63 
automation, “¥yPregel* (Fairchild and Lardmany 1961); °p) -37) 


noted: 


Automated installations are such lavish users 

of electrical energy that they can be operated 
only where the power supply is cheap and abundant. 
Automation.is therefore the junior partner to 
nuclear power. 


It is generally agreed that automation started during the 
atomic age because of increased electrical. power. The auto- 
mated factory was possible through successive stages of 
automatic control. Automation was defined as a modern term 
Signifying the use of machines to. perform work that formerly 
had to be done by humans. Oliver (1956, p. 634) noted 
automation as: 

An advanced mechanism through which production 

is increased through which quality standards. are 

raised and controlled and through which production 

costs are cut by means of automatic machines, con- 
veyor belts, electronic controls, feedback systems 
and brain-like computers. Automation not only 
replaces the muscle ef man.but alse replaces part 

6f his-mind, 

Automation means more than just labor-saving devices. 
It-carries the implication that work is being done automati- 
cally by the machine. Automation is not a unique process 
that has just been developed, but implies more and better 
tools for doing a job more efficiently than was possible 
before. Three points were significant: to describe automa- 


tion: 


1. The rapid and automatic processing of techni- 
cal and business data by computer. 


2. The expansion of the scope of mechanization 
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by transfer devices and the advanced tech- 
niques of handling materials and products. 


3, Development of contrel over the manufacturing 
process and application of control-to a wide 
range of industries. 


Goodman. (1957, p. 26) suggested that: 

Automation is the technology of automatic working 

in which handling methods, the processes, and the 

design of the processed material are integrated 

to utilize as fully as economically justifiable 

the mechanization of- thought and effort in order 

to achieve an automatic and in some cases a self 

regulating chain of process. 
The object of automation is clearly to make the best possible 
use of the existing and available resources such as machines, 
material, man and money. Figure 7 shows how automation has 
replaced certain aspects of man's activity and made the work 
Simpler. 

Bright .Kranzberg rand Pursell, 19&/y Vol.) IL), and 
Oliver (1956)/ indicated that automation developed in three 
Significant stages: 


1. Use of machines for the production process. 


2. Movement of materials and finished. parts 
from one work station to another. 


OO 


Development of control systems that regulate 
the production system. 


Oliver (1956) further stated that there was a need, for auto- 
mation because of the present-day system of complicated 
technologies. Many products are manufactured. under complex 
conditions of speed, pressure, and chemical exchange which 


makes. human control.impractical and in some cases impossible. 
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EXAMPLES “OF ATDS 
TO MAN 


tee 


Codes, Laws, 
TraLnring 


Information, 
Logic, Motivation 


Slide Rule, 
Adding Machine, 
Cash Register 


Eye Glasses, 
Microseope, 
Amplifiers, 
Gauges, Radar 


Most Hand Tools, 
Linotype, Assem- 
bly Lines, Jigs, 
Fixtures 


Levers j/ Ro liters); 
Wheels, Pulleys, 
Lubricants 
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(be 
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Social, Moral 
(Human. Relations) 


Creativeness 
(Plan, Solve 
Problems) 


Simple "Head 

Work" 

(Read, Write, 
Figure, Remem- 
ber) 


sensing 

(See, Hear, 
oMmedaAl = ouechy 
Taste) 


a Dexterity | 


(Hand and 
Finger. skill) 


1. Muscle Exertion 


(carry. Litt. 


Push’, urn 
Band, oqueeze) 
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MACHINES THAT 
REPLACE MAN 


Vy 


Computers te 
Some Extent 


None 


Computers; Tape 
Controlled Mach- 
ines, Calculating 
Machines, Auto- 
matic Typewriter 


Phetecells, Gauges, 


Press Switches, 
Feedback Devices 


oelf Feeding, 
Assembly and 
Transfer Machines 


Motors, Engines, 
Hydrauliles ; 
Fruidves , '\Com-= 
pressed Air 


THEASEREND Or (AUTOMATION, IN TERMS OF~HUMAN ACTIVITIES 


Laird,, D. Aw 
mation. 


aivd “Laird, Eb. _C. 
New York: 


McGraw-. Hace. 


How to Get Along wath Auto- 
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Oliver (1956) and Bright (Kranzberg and Pursell, 1967) also 


stated that the development of computers. was a significant 
step toward the achievement of control of automatic mach- 
ines. The control over manufacture of discrete parts and 
operations was rare in the atomic age, but basic production 
lines could. be effectively controlled. The basic goal or 
need of automation was not increased productivity but: the 
desire for product quality and reliability. The causes of 
failures and the need for corrections and/or control gave 
rise to. the automation procedure. The change of physical 
design of the product, and modification of equipment was 
necessary to change the nature of materials in line with 
automation procedures. Walker (Kranzberg and Pursell, 1967, 
Vol, II) noted that the impact of automation introduced 
special social opportunities as well as different kinds of 
secial problems. It is important to note that automation 
in no way. replaced mass production; in fact, 1t speeded up 
and enhanced the efficiency of the already existing mass 
production technologies...’ The introduction ef computers: and 
numerical control brought about new influences upon. the social 
Significance of automation. 

The description of automation involves two elements: 
automation as a phase of social force and as a set of tech- 
nical facts. It was during the atomic. age that these con- 
cepts merged to influence national and world-wide industrial- 


ism. Ward (1959) and Buchanan (1965) noted that nationalism 
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67 
and even internationalism was promoted by the development of 
automation, which gave rise to a whole new concept of sociali- 
zation and interaction with other cultures. The very first 
fact about the world is that, owing to the activities of 

the scientist, industrialist and technician, the world 
becomes physically one world. Automation helped to enhance 
it. Vineent and Mayers (1959) presented a different view of 
automation as containing three phases of machine industry, 
mass production, and automation, Automation is. interpreted 
as the third industrial revolution which will continue to 
influence the economic cycle in the future. Automation is 

a continuation of specialization. A. N. Whitehead (1953) 
stated that the rise of professionalism and specialization 
is. closely mated with progress of science and technology. 
Automation represents progress. 

With the advent of automatic production a new kind of 
problem was created which involved the human aspect between 
labor, management and industrial goals. The concept of work 
was drastically changed and the adaptation to change was 
difficult. John Diebold (Burke, 1966) noted that: automation 
implies a basic change in our attitude toward work. There 
remains a great deal of factual information and economic 
questions unanswered. Figure, 8 represents some of the major 
issues that labor is concerned with, 

Lewis Mumford (Burke, 1966) noted that the scontrol.of 


machines becomes a significant factor in modern society and 





: ap i 
me | 
























ie Frismqoievsh sth yd be roteag sew 
-ilsince to ‘qsone> wan siodw 6 ef eeig comp abn 4 . 
9 ¢ 


raali vio’ Sat .soun> lum asdto ridow cot tomuegn than eke 
sertivitons aft ior gatve det af bixow eft diods 2083 
biucw ot" .1esoinpfos’. Ons tehiaowawanat ,tel@netoe ant 
afedine oY hsclien wertematvA face alo yilsoi eydq esmosed i 
woly fneqsts?> © Sernseste: JCC) exmeeh bnsigneomny Meee 


bo 
ft) 
t 

b 
e 
‘ 
> 
: 
¢ 
g 


<VIsevber srnidcet to eebeiq @eriht gninistae), 66 er semen) 
ersequslii al motismecih. sag temeTve bas ¢ito ktoubere, azam | 
vaitoo: litw dodtw peituhovem, (etrteubnt. bokas edt, es 
Bme TiAl 210707 edd al efloys o’medeos eft sonsultar 
beatae OR «A nottstilmioeqa to noitssntineass 


siosga bas merle ot asian to 2eart eft. teh bsreza 
in@o\ OMB saterce to saaagosg datw bene viseela.er 
2=aIgorg atnsestget aortemosvA 


itd we! a es i, Oo 1y 2 ‘ oti ia) Tie 1o tnsvbs ot aoaw 2 7. , 
SG S‘#QRe lungot Soi Bsw loves foilde Ssesaearo ésw melded 


*e Sqso%eo ofT , aleog isbveciad) Bas. Inétepenen some > 
24l/-Sglenio of nettetqshs st? Oo® bagnatio itn osteweaes 7 
nokyanosue Jaiyshegon (062) , solv). Shadedth niet Brreyet: 
sqoit roe baswet shujitts wa ab speeds Giasde: enifgmi 
Rig obs op aah bau ton? *° ithe nhte ats 
on : cae = ) 
ee ee 











MAJOR ISSUES 


Pneuecries 


- Decreasing job oppor- 


tunities 


Need for more job 
security 


Change in wage structure 
and job evaluation 


No sharing in economic 
gains 


Labor needs are changing; 


retraining necessary 


National 


Slow rate’ of economic. 
growth; GNP should grow 
at 5% 

Earning increase to slow 


Too many economically 
distressed communities 


High unemployment 


By. Industry 
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ACTION TO BE TAKEN 







Through collective bargain- 


ing 
for 


establish provisions 


Shorter work week 


Supplementary and 
fringe benefits 


New systems of incen- 
tives 


Higher wages 


Earlier retirement, 
special funds 


Retraining programs 


By Government 


FIGURE 8 


AUTOMATION: 
Diebold, J. Beyond Automation. 


1964, -p. 146. 


New York: 


Stimulate economic 
growth | 


Promote federal train- 
ing 


Greater aid to economi- 
cally distressed com- 
munities 


Increase unemployment 
benefit 


Change social security 
regulations 


directly teeiired from avtenad pion Seight tp. 654) wain~ 


LABOR ISSUES AND ACTION TO BE TAKEN 


McGraw-Hill, 
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69 
that man's identity is slowly being lost. Man becomes a 
slave of the machine, and human worth and value are replaced 
by some form of inanimate control. Norbert Wiener (Burke, 
1966) questions the management of automation,and the real 
danger that arises is that changes in our environment have 
exceeded our capacity to adapt. Galbraith (1958) pointed 
eut that with the-increase of leisure time a: new type of 
society emerges where material goods become the center of 
social status and position in a community. Despite the 
increase in leisure time, productivity continues to be 
expanded. 

Goodman (1957) supported the fact that good men must 
be selected and trained before automation in an industrial 
setting will be successful. The main problem of adaptation 
to change had |to be overcome and new concepts of management 
were created, Figure 9 illustrates some of the desirable 
characteristics and conditions of good management. 

Despite the problems, automation did create some 
benefits. Bright (Kranzberg.and Pursell, 1967, Vel. IT) 
noted that improvements. in storage, production, transporta- 
tion and distribution have become significant. Lower labor 
cost, increased productivity and increased capacity have 
directly resulted from automation. Bright (p. 654) main- 
tained that: 

As new demands are placed on industry--for higher 


wages or better quality--further automation is 
encouraged. It will be applied to achieve whatever 
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Technical Matters Facing Management 


Technical complexity 


Integration of processes - - - - - material flow, 
flexibility 

Use of new’ tools to assist 

decision making —- - = - - computer, production 

Research and development - - - - - controlling of work 


Recruitment, training, 


development-er “staffi-—- - - ---.- - teams ‘ef personnel 

Planning -.- - - -.- - - -.- - - = efficient operation 

Alteration of product design - - - simplification, 
standardization 


ee 


Management Must Be Concerned With 


Human Aspect Industrial Engineering 

Utilization, of Engineers Company 

Technical Innovation Costing 

Depreciation Maintenance 

Sales and Distribution Management Training 

Le ee eS eee ee eee ee ee ae ee 
FIGURE 9 


TECHNICAL MATTERS FACING MANAGEMENT AS A 
RESURT OF “AUTOMATION 


Figure 9 is adapted from Goodman, L. L. Man and Automation. 
Londen: Unwin Brethers, I957. 
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economic, technical and social objectives are 
important to industrial society of a given time. 


Arnold J; Teynbee wrete: "This twentieth’ century will 
be remembered as the era when benefits of civilization will 
have become available to the whole human race." He further 
noted that "mankind's hope of better things lies in a per- 
manent industrial revolution." 

Cyberneties.age. “She cybemnetics age saw the same 
developments, but in a more refined state. Greene (1962) 
noted that cybernated production systems involved not only 
automation, mass production, automation and cybernetic 
systems, but they also involved greater detail of some of the 
following concepts: 


1. Work study. 


2,° Moetisen_economy . 

3. Fatctery layeut;, materials handling. 

4, Transfer machines. 

5. Computers and the production technologist. 


688 Statastical quality jcomtrel. 
Thurston (1963) suggested that modern production systems also 
involve product design, process design, and material flow. 
Thurston also noted that any production system will interact 
with other business systems such as marketing, planning, 
design and management, Industry today cannot function in a 
vacuum. Figure 10 illustrates a modern concept of a produc- 
tion system which represents a very recent method of combin- 


ing all of man's knowledge into production. The most 
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73 
effective and efficient methods have been devised to extract 
the most possible with the least possible cost. 

Processes 

Processes are closely connected with materials 
development, production systems, and are important toward 
overall operation of an industry. For example, the Bessemer 
converter was a process developed to produce, high-grade 
steel which made possible some of the machine tools that 
are in production today. 

Smith, Ferguson, Multhauf, Johnson. (Kranzberg and 
Pursell, 1967, Vol. I) and Walker and Farber (Kranzberg and 
Pursell, 2967, Vol. II) shewed:a development of the various 
precesses that had an influence on technolegical develop- 


ment, manufacturing, refining and production of. new mater- 


ials and products. This description is shown by each age. 
Modern craft age. This age was relatively undeve- 


loped and involved only simple iron casting and wood turn- 
ing. The casting on process was also used where certain 
parts were placed into a mold and more molten metal was 
poured in te form a joint of the: two parts. 

Machine age. The machine age saw many more develop- 
ments, that were significantly influencial upon industriali- 
zation. Some of the following processes included were: 

1. The puddling process was introduced, which 

was an improvement in the iron refining 
process. 


2. Carburization process involved the case 
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hardening of steel. 


3. The cementation process was closely connected 
with carburization where parts were joined 
and case hardened at the same time. 

4, The process of using coal gas for heating and 
lighting was. introduced. 

5. Coal tar.dyes were successfully used for in- 
dustrial purposes. 

6.. Electro-chemistry was introduced, which later 
formed the basis for modern electro-chemical 
and electro-metallic processes, 

7. Explosives signalled a significant development 
of science and invention. 

8: The first samples of rubber were introduced, 
which later proved to be most beneficial. 

Power age. The power age saw the use of many of the 


processes that-were introduced up to this point. 


Ly 


Bessemer. introduced a new process of making 
high quality steel on a mass production basis. 


Mond found a way of extracting pure nickel 
and other metals by the electrolytic process. 


The "Welsh" and the wet processes greatly 
Simplified the refining and smelting process. 


Sulfuric.acid was first. produced by the chamber 
precess, which later was refined to utilize 
theccentact precess for this preductioen. 


Aluminum extraction process by electrolysis 
was introduced. 


seda ash, greater range of coal tar dyes-and 
a greater refinement of the electrolytic 
processes were made more significant. 


The process of heavy chemicals such as gypsum, 
borax, ammonium chloride and others were 
introduced by new refining processes. Plastic 
was, being introduced by the latter part of this 
age. 
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78 - 
The power age saw many of these processes triggered by a 
greater interest shown by scientists and engineers in the 
development of more reliable processes and materials. 

Atomic and cybernetics ages. These ages were combined 
because the two ages were basically identical. Some new 
precesses wenesdevelepedpand manynofi«the processes | already 
in,existence were greatly improved upon. Some of these 
developments included a significant rise of process indus- 
tries in such-areas as coal, chemicals, oils and a, greater 
refinement of basic steel. Some of the significant pro- 
cesses have included the preduction of fertilizers, gaso- 
line and other fuels and drugs. The process industries 
were significantly different for several reasons. 

ipecTimejisallessrimpeortant.. aAdsubstance) canpbe 

breken down or refined only so.fast and mech- 


anization can improve the efficiency but 
cannot speed up the process. 


hoa 
° 


The process industries are economically more 


stable 
3. These jebs call fer a greater span of attention, 
4, The social relationships on these jobs are 


somewhat closer knit. 
Some of the most recent processes have included: 


1. A whole new world of chemical synthetics 
which produced new synthetic materials. 


MN 


A new idea of processing opened up by the 
development ef catalysts. 


3, A wider and more efficient employment of 
the electrolytic reduction precess. 


4, More reliable alloying, annealing, heat 
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treating, plating, and annodizing. 


5. New methods of organic, refinement and 
synthesis. 

6.. Déevelepment of plastics, resins, coal tar 
distillates. 


The most significant developments resulted in drugs, petro- 
chemicals and plastics which extended man's control over his 
environment more than was possible before. Figure 11 illu- 
strates some of the most recent developments in process 
techniques. 
Transportation 

Transportation was one of the major technological 
developments that introduced the concept of modern indus- 
trial society. As before, transportation depended upon 
other aspects of industrialization and became the one major 
factor responsible for the spread of goods and preducts 
ever North America and the rest of the world. As Karl 
Marx (19675 p. 52) neted: 

what the transportation industry sells is 

transpertatioeny ise. f "the preductive*precéess of 

the transport industry. Men and goods travel 

together with the means of transportation, and 

this traveling, this lecemotien, censtitutes the 

precess of “preductien effected by the means, 

Modern craft age. It was noted in the modern craft 
age that transportation was simple and resulted in a slow 
precess Miller ‘CAllen, et. al., 1957) and Oliver’ (1956) 


noted that early travel occurred when people navigated the 


rivers, bays and inlets along the coast. Shipbuilding and 
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INCREASED- ABILITY TO EXTEND AND. CONTROL. THE LIFE -@F 
ANIMATE AND INANIMATE THINGS 


Bright, J. R. Oppertunity and threat in technelogical 
change. Harvard Business Review, 1963, 41, 80. 
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the construction of small water craft began in North America 
during this age, Inland water travel and road building 
appeared in greater strength. Land travel was done princi- 
pally by walking and the use of animals to draw small wagons 
or carts. Inland travel was usually short and did not con- 
vey a great amount of goods or people at one time. 

Machine age, With the introduction of the machine 
aeeg camenthecadventgetnthersteam engine, | Pergusons (Kranz? 
bergs and! Pursell ,§496 /joVeland enetedothesintreduction ef the 
first successful steam boat on a commercial basis used both 
fer ocean travel’and inland waterways. The power age also 
saw the introduction of steam locomotives and the construc- 
tien, 6f*railways utilizing steel rails.: The early locomo- 
tives were simple and could not carry a large amount of 
goods, although it was a vast improvement over the modern 
craft age. Simple versions of the steam carriage for land 
travel were introduced. The refinements and the impact of 
mechanized transportation did not become fully practical 
until the beginning of, the power. age. 

Power age. The power age was known as the "Railway 
Era." Burlingame (Kranzberg and Pursell, 1967, Vol. I) and 
Oliver (1956) noted that speed became the most important 
technological innovation of the transportation industry. 

The railway industry began to expand its railway. systems to 
cover longer distances and to transport more goods and 


people at any one time. New and improved methods of rail 
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building were developed to enable the trains to travel 
through mountainous country. Iron ships were common: and 
could carry a. greater amount of materials than before. The 
greatest amount. of produced iron during this age went into 
the production of rails and bodies for land and water travel. 
The automobile industry began with the introduction of rubber 
and-some-new alleys forthe: productien of strategicvparts. 
This.significance was not realized until the beginnings. of 
the atomic age. Some work and experimentation was being 
done on air travel. The transportation revolution of this 
age was a revolution of iron and production techniques. 

Three problems had to be overcome and refined before any 


significant improvement would come about: 


1; Techniques for shaping metals. 
2. Transmission of power. 
8a Preoduchwem fof: power. 


Atomic age. It was not until the early part of the 
atomic. age that transportation expanded to other modes: of 
travel; Miller (Allen, et. al., 1957), Smith, Rae and 
Wildiiams. (Kranzberg and Pursell, 1967; Vel. II) noted that 
the most significant developments have been made on the 
motor vehicle and air transportation. The modern automobile 
was based upon. the development of portable power, the inter- 
nal combustion engine. The development of new materials and 


production systems caused the automobile industry to. grow 


very rapidly. Commercial and special vehicles became important 
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teward the fast and efficient movement of goods across the, 
country. The development of roads and bridges has caused 
many linkages with once inaccessible places and areas. Rail 
and water transportation have basically remained the same. 
Only refinements were developed to improve the systems as 
well as construction to carry large loads at greater speed 
ever, long distances. The use of electricity and diesel was 
common, Luxury passenger liners were a sign of increased 
travel and cultural interaction among people of the world. 

Aviation developed the quickest of any of the trans- 
pertation methods, Scientific research; engineering, mathe- 
matics, experimental testing, financial and industrial enter- 
prise and government military encouragement brought about 
the shortest transportation revolution in history. Propel- 
ler and jet-driven aircraft were common. and shortened travel 
time -by a great length of time. The development of compo- 
nent systems, aerodynamics research, and new strength 
materials made possible a tremendous advancement of the 
development of not only military aircraft but Civilian 
transportation as well. 

Cybernetics age. The cybernetics age still further 
improved ground and air travel. Bright (1963) indicated in 
Figure 12 some of the most recent developments and achieve- 
ments with respect to transportation, Rocket travel, rocket 
assisted aircraft, large freight carrying aircraft, and 


supersonic transports are marks of modern air travel, 
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FIGURE. 12 
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Bright, J. R. Oppertunity and threat in techneloegical 
change. Harvard Business Review, 1963, 41, 78; 
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82 
Electronic control of roads and airways are important toward 
development of more efficient and safer travel. The impact 
of transportation as noted by Vance (1961), Walker (1968), 
Morris (1967), Moore (1965) and Kendrick (1961) has pro- 
vided an auxiliary service which was important toward the 
development of agriculture, mining and domestic and foreign 
trade. Inadequacy or withdrawal of this type of service 
constitutes one of the greatest barriers to economic develop- 
ment. Transportation improvements have been important for 
these Peasens’ 

iv*+Reduced cést between producer and customer. 


2. A wider market possible. 


3. Decreased costs making specialization possible. 
4, \EXpanding divisien©ef,laber possible, 
SmovULnCreasecdtexpoerts. 

6. Reduced spoilage and waste. 

7. Overall economy stimulated. 

8. Direct computer control possible because of 


the intensity with which transportation is 
being utilized. 


Transportation today is being very closely and criti- 
cally studied to attempt to derive the most efficient use 
of this service. Some of the concepts of research and 
development include: 

EG -OutTpUTS 

2. Employment and index of employment. 
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4, Electric railways. 

5.’ Bueelunes; 

6. Local and high-speed transit. 

1% Meter trucking: 

8. Establishment of new airlines and waterways. 
Communication Information 

Communication and information developments are closely 
linked with transportation. The spread of transportation 
necessitated the spread and increased use of communication 
to better understand the complex technological issues which 
were quickly assimilated into the industrial world, 

Modern craft age. The modern craft age presented the 
simplest and least developed methods of communication. Smith 
and Davis’ (Kranzberg and Pursell, °19675°Vol. II) noted ‘that 
word of mouth and the use of a messenger were the most com- 
mon means of communicating information to other people. 

Some writing and drawing were used, but they were not developed. 

Machine age. The most significant development of the 
machine age was the printing of small newspapers that were 
carried in a mail system from-community to community. The 
writing of letters was common and the use of water and rail 
were proficient means for mail transportation. 

Power age. The power age was the most significant age 
as far as communication development was concerned, noted 
Davis, Smith, Fin “(Kranzberg and*Pursell, 1967, °<Velo°II) and 


Debner (Kranzberg and Pursell, 1967, Vol. I). Some of the 
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developments included: 


1. Increased commercial use of radio communication. 

2. Use of wireless radio transmitters and radio 
receivers. 

3. Origins of very simple computer-like devices. 

4, Person-to-person communication via some form 
of mechanization such as telephone, telegraph 
er radio, 

5. The significant effectiveness of printing and 
newspaper distribution. 

6. Beginnings of mass communication. 

7. Use of photographic principles. 

8. Widespread use of postal service. 

9. Beginnings of audio-visual media. 

Atomic. age. This age saw the improvement of the 


methods of communication to a stage where the world was 


shrinking in size as far as being able to contact persons on 


other parts.of the globe. Visual communication, apart from 


newspapers, became the most significant development. Some 


refined developments included: 


his 


NO 
° 


Diversified uses of inks, pencils, paints, 
and various kinds and grades of paper. 


New and improved pens and drawing devices, 
typewriter and new methods of offset and 
letterpress printing. 


The increased use of color-sound motion 
probure ; 


Wide industrial .use of the telephone, 


The use of AM and FM radio and phonographs 
for entertainment purposes. 
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6, Development and refinement of television, 
microfilm, and magnetic tape applications. 


7. The use of radar, two-way radio (mobile), 
electronic control, and the use’of elec- 
tronic computers to revolutionize the commu- 
nications industry. 

Cybernetics age. The cybernetics age was the scene 
of more diversified communication, as noted by Davis and 
Debner (Kranzberg and Pursell, 1967, Vol. II). The tran- 
Sistor became the advent of miniaturization of communication 
equipment and the development of complex and precise mobile 
equipment, laser beam, long-distance and interplanetary 
Comminzeatiomgs cAliienm G1957) »fNekson,s ete aboiGl$6 7), (Milter 
and Form (1964), Moore-(1967).and Stokes (1968) suggested 
that a new concept of communication had emerged. Although 
it had existed for many years before, it did not come into 
full. realization until the latter part of the atomic. age 
and became industrially important in the cybernetics age. 
This communication pertained to the basic human relations 
in a work plant and then into larger organizations and cor- 


porations. The structure of industrial organization was such 


as to complicate the command of orders from superior to sub- 


ordinate. Three kinds of communication came into existence. 
The first two were known as peer communication: (1) sub- 
ordinate to subordinate and (2) superior to superior. The 


third was the line of command through the proper channels, 
either up or down, between superior and subordinate. 


The very nature of "man-boss" linkage affects the 


28 
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accuracy, speed and content of communication. The more 
channeilsathat-asgrespense must travel threughy, the less 
accurate it will. become and perhaps result in total inac- 
curacy. Some of the basic problems that interfere with 
good communication are time and space segmentation, organi- 
zational restrictions, social and cultural differences, and 
ideological contradictions. The biggest problem for manage- 
ment today is to achieve a system of accurate communication 
in. order to establish a more reliable and efficient organi- 
zational function. Computers are a tool for improving this 
function. Some of the areas of productive seciety that are 


influenced by communication include: 


i Natunée er numen contracts . 

2. Extension ef social herizensi. 

3. Grewth*ef- public epinion, 

4. Tempo of life and advertising. 

5, Rate of social change. 

6. External and international migration. 
7.°*°Pelitical’ power and behavior. 

8. Education (perhaps the most important). 
9, Accelerated diffusion of communication in 


the fields of science and technological 
innovation, 


Figure 13 shows some of the most recent innovations and 
improvements of the extension of man's sensory capabilities 


which represent communication. 
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Areas of Some Typical Means 
Advance : 
Vision Radar 
Electron microscope 
Television 
Radio astronomy 
Hearing IMicrophone § amplification 
| techniques, magnetic tape 
recording 
Touch |Instrumentation & control 


| combinations which iden- 

| tify minute or distant 

| conditions, & provide for 
human response to alter 

| them 


Power of discrimi+Instrumentation to detect 


olfactory , aural J sions 
& so on Meas surement & amplification 
| technique 


Memory (preserva- |Great advances in photo- 
tion of visual &| graphic sensitivity & 
aural impressiong accuracy of reduction 

Duplication techniques 
(Xerography) 

Instant preservation of 
vision & sound. through 
video tape, magnetic sound 
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Some Results 


Transportation & war opera- 
tions under previously 


| limiting conditions of 


darkness, fog, rain, & 


| soon. Ability to "see" 
| roughly 200 miles 


New knowledge of materials, 
biology, diseases 


INew mode of education, 


news, entertainment 
Extension of knowledge of 
the universe 


High-fidelity radio & 
phonograph equipment 
Sound detection for. war..& 
police .use 


Power-assisted machinery 


| such as power steering, 


power brakes, aircraft 
controls 
Remote control of pipelines 
Radio-control drone air- 
craft, industrial cranes. 
€, special vehicles 


[Precise measurement, lead- 
nation--visual , | minute quantities & dimen- | 


ing to new scientific 


| knowledge, to delicate 


control, to safety 
devices 


New capability for record- 
ing & studying information 
for science, war, techno- 
logy, sociology, business 

New entertainment devices 


tape, polaroid. photography |. 





FIGURE 13 


EXTENSION OF MAN'S SENSORY CAPABILITIES 


Bright, J. R. Opportunity and threat in technological change. Harvard 


Business Review, 1963, 41, 82. 
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Labor 

Without human resources industry could not have func- 
tioned. Labor and work have been closely related since the 
time of recorded history and the division of labor has always 
existed. Man was not aware of specialization as known today 
but it has characterized society and work particularly where 
technological advancement has taken place. Adam Smith 
(1937, pp. 3, 7) suggested that every man's job ‘involved some 
small job or operation as a total part of the complete task. 
Division of labor was important, as it increased the produc- 
tivity and quality ef.an individual's -job. Smith noted; 

The greatest improvement in the productive powers 

ef labor, and the greater part of the skill dex- 

terity and judgement with which it is any where 

directed, or applied, seem to have been the effects 

of the division ef labor. .. . the improvement 

of the dexterity of the work man necessarily 

increases the quantity of the work he can perform. 

Caplow (1954), Miller and Form (1964), Vincent and 
Mayers (1959) and Mumford (1934) stated that the division of 
labor and the concept of specialization were wit ie the 
same. Technological change has brought about a structuring 
ef the labor aspect of preductivity. Divisien of-labor is 
a feature of all productive societies and simply refers to 
the allocation of. functions between man and machine. When 
the number of tasks in a factory system increases, the divi- 
sion of labor increases, which points to the multitude and 


complexity of tasks that must be performed. The organiza- 


tion in this case is usually quite complex and highly 
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89 
structured. The division of labor in society is a coopera- 
tion effort. Three simple classifications of the division 
ef labor were noted: 


1. Horizontal process--specialization by 
function; a. full.j¢6b broken dewn into parts: 


2, Vertical organization--the division of 
decision-making duties between supervisory 
and operative personnel. 

3, Multiple group specialization--managers, 
workers, and customers have their own 
specialization tasks. 

Modern. craft age. This age possessed labor that was 
cheap and mainly manual and unskilled. White (Kranzberg and 
Puree. ), 1967, Vol, 1) and Kranzberg (1967, Vel. I) neted 
that only the craftsman. possessed some skill which he used 
for his own business. The guild system was in full opera- 
tien during: thiswage ~ and, the werkers were net free on, the 
laber market as ,is»known, today.). Simple apprenticeship 
existed and the training was long and tedious. 

Machine and power ages. Labor movements and organi- 
zations began to develop when the guild systems were aban- 
doned, freeing the workmen to leave the rural areas and 
migrate to the cities where factories were being built. A 
review of literature showed that there were little or no 
significant laber organizations in these two ages. Child 
labor was extensively used and the working conditions in the 
factories were bad and uncontrolled, It: was not until the 


end of the power and the beginning of the atomic age that 
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organized labor began to appear. Some significant develop- 
ments. began te take place which have revolutionized the labor 
factor up te the:present date. 

Atomic and cybernetics ages. These ages saw a tre- 
mendous increase in the labor force and along with the pros- 
perity, problems were inherent. 

Barbash (Kranzberg and Pursell, 1967, Vol. II), 
Vineent and Mayers,.(1959), Morris (1967), Miller and Form 
C4964), GNelsens ebaealar(196%); Moore (1967), and Walker 
(1968) noted that labor had organized to a significant 
degree. Some of the factors that were included in this 
organization were: 

1. Labor training. The basic educational 
reguirements have increased rapidly to encom- 
pass the ever increasing complexity of the 
job tasks to be performed, On-the-job train- 
ing was the most common means of placing a 
person in.a werk situation. Certain basic 


requirements must be possessed before an 
individual.can be successfully trained. 


NO 


Labor unions. Through the years of organization 
and bargaining labor unions have achieved: 


Security of wages and fringe benefits. 

Controlled working hours and conditions. 

Systematic planning of the work function. 

Guaranteed laws which protect and support 

the worker from unjust treatment by 

Management. 

e. Maintenance of work practices, customs 
and job rights. 

f. Programs of training, rehabilitation, 
compensation and job displacement. 

g. Labor-management relations that have 

supported a desirable atmosphere for work. 
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3. Bargaining methods. Collective bargaining 
is the best method where both management 
and labor intelligently and demecratically 
come to settlements on particular issues. 

A confrontation of work rules:has been used 
by labor organization. The economic condi- 
tion is used as a lever for increased wages. 
The unions wish te remain static in their 
organization, but changes are forming some 
davsunity in the labor structure. 


4, Procedures against management resulting in 
strikes, picketing and work-to-rule proce- 
dures. Other procedures have been used, but 
the ones listed here are most common. 


5. Some labor organization problems, including: 


a Worker displacement by automation. 

b. Greater "dehumanization" of work. 

ce. The need to resort to political-type 
activities and procedures. 

d. Emergence of specialized personnel admini- 
stration, which makes it more difficult 
to maintain present union organization. 

e, Organizing only unskilled and skilled: 
no erganization of professional: people. 
Omly Im a few anstances jhas there been 
some professional organization, and this 
is different from the regular type unions: 
These organizations are more like pro- 
fessional associations and do not resort 
to the same techniques that the labor 
unions do. 


f. More competition being introduced into the 
labor market by engineers and technicians. 

g. Change introducing new concepts which 
require unions te adapt or curtail acti- 
vities. 


Figure 14 illustrates the formal structure of a union 
lecal, and Figure 15 illustrates the relationship. between 
management and union in the social organization of work. 
Figure 16 shows the struggle for power between management 


and unions-in and out ef the work organization. 
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FIGURE 14 


THE FORMAL STRUCTURE OF A UNION LOCAL 


Nidiler 0. Cand Pert. Wrote’ wlodusirial, Secielory, 2nd 
Edition. New York: Harper and Row, 1964, p. 327. 
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Management and Personnel 

History shows that whenever a work situation has 
existed some subordinate-ordinate relationships always must 
be established. Some individual or groups of individuals 
will organize the work situation in order to meet desired 
objectives that have been previously established, 

Medennscrepr agea cTheamederncoraftwagendidAnet 
possess any management-personnel organizations as known 
today. Barbash (Kranzberg and Pursell, 1967, Vol. II) 
noted that virtually no management organization existed. 


The craftsman-was usually the sole owner and operator of 


his business. Family-owned organizations were also common. 
Machine and power ages. These ages were character- 


ized by the establishment of the factory system and the 
concentration of workers around manufacturing with increased 
productivity. Barbash also noted that beginnings: of mana- 
gers, foremen and inspectors became apparent during this 
age, Some beginnings of scientific management and control 
were noted, but these ended with the-end of the power age. 
Rational standards. of personnel and management did not 

start until the atomic age. 

Atomic and cybernetics ages. These ages witnessed 
the rise of management and management operations and the 
improvement of these activities until efficiency and 
effectiveness of human control was achieved as we know it 


today. Personnel administration has sought and achieved 





ae 


esi acitsutie Avow s aevensdw ted? ewora wore 
taum evewis sqtdanettseiay ataaibe~steaibsedua s moe beteixs 


elsubivibnt ic eeveds ga ESvbfvebat emoe hihi iainedae 


betizsb tsem of tabte ni nok@autte Xtew eft ssinsgse Iliv 
benalidssas yleverveng need sved Teds, sevitoepde 
brb sgs sro nysbem sat - ORB Tisto aisboM 
: 

wondk sh 2@LTSssiLnsyaxo (Sige tsq-TISMSgensM YS eesesog 
(Il .toV , Jel ,tisexod bie gredsnetX) fdesdisd »Vsbot 
2SfeLxs NeLlTSSEtagTo Theme_getem on ubbeuneiy tedit baton 
fevsgo bos venwo slee sae yilsevev asw nemetisro sav 
ommoo cais st9w enoljstinsgye Bénwo-ylimst desqtesd aie 

(sfo sisw 2958 geenT 288s vewoo bits satdosM i 


bis msteye yrotopi sdt io tInemieildstes sit yd best 


bse: ac ttiw sgniwutostudsm® bagews erettow to nolsseTtasaneo 
Bem t gafuoiged tsdy Bstet eglse desdus& .ytivisouberd 


cited testsdds Smbeea stetoeqenk bas semede? . eyes 
fertncoos bns iasmeganeam stittaeiea te syninniged emee . .Sne 


-936 Tsweq 957 io bas aft dygw Debne ezenlet tud ,.beten sise 


beacontiw sog6 seodt “2 


arid a paataead 


Mis 7 ; 
fee 


rae a 


on bib tnomsgsnsm bose [I6nmeeies¢g to ebasbaste [anoltea - 
.9g5 clmots ed? Litau taste 









96 
standards of rational management over the entire range of the 
employment precess, from recruitment to retirement. Manage- 
ment essentially consists of personnel function and manage- 
ment. Miller.and Form (1964), Vincent and. Mayers~ (1959), 
Bryce. (1960), Morris (1967) and Stokes (1968).noted that the 
Management: function is, structured-into what-is-called a 
formal organization of a. company er corporation. A:typical 
structure of the social organization of management is illu- 
strated in Figure 17. °\This: erganization illustrates the 
structure of the various levels that are incorporated for a 
smooth, uniform flow of communication between the top 
management and the.workers who actually handle physical 
materials for the production of goods. Some concepts included 
in thisetype ef structure*are: 


1. Social organization--interrelationships between 
each member of the work situation. 


2. Power groupings--structured from the top 
management functions to the bottom of. worker 
organization. 

3, Management functions of aims and goals of the 
organization. 

4,' Formal, erganizatien which represents: the 


coordinated activities of two or more persons. 


5. Informal. organizations which include friendships 
ameng the peeple-whe work together, 


6. The formation ef bureaucracy which involves a 
hierarchical arrangement of unit organization. 
A. unit. organization represents the steps on 
the structurdilmscade. 


7. Smooth, uniferm work flow for effieient attain- 
ment of organizational: goals. 
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Managerial and personnel roles and functions are the 
most significant part of the organizational function. It 
is understood that well qualified leaders are necessary 
before a well organized activity can be formed. The require- 
ments of managerial roles and functions are noted as charac- 
terizing the functions of the formal erganizatioen and: com- 
préehend the’ tetal@overall operation ef a plant er ether, type 
of production system. Some of these characteristics, which 
are listed below, will indicate the overall methods of 
management and personnel organization. 
1. Management tasks have changed to a stage where 
the manager is no longer a source of wisdom 
and technical knowledge for his subordinates. 
The manager has become a coordinator ef experts 
within the organization, each of’ which will 
far outrank him as’ far as specialized knowledge 
is concerned. This type of situation creates 
added difficulties for management. 
2. Essentials of good management include well 
structured and clear lines-of communication 
between the board of directers, general 


manager, assistant managers, accounting, 
personnel relations, and marketing. 


3. Some managerial roles include: 

a, Organizing and coordinating the werk 
Hunce Len. 

bs Organizing and coordinating other assistant 
and plant managers *and foréemen,: 

ec, Coordinating the econemic: factor, 

d. Ensuring and creating general policy. 

e. Coordinating and overall operating of the 


organization with respect to the board 
of governors, community, national regu- 
lations and market conditions. 


4. Seme of the goals and tasks of management 
were noted by Kotona, Drucker, Simon. and Trow, 
and Moore (Warner and Martin, 1959). These 
included: 
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a. The formation of profit for the organiza- 
tien, 
b. The production of goods and services for 
marketing for profit. 
ec. The management.ef the business, managers, 
workers and work. 
d. The determination and establishment of 
pelicy. 
e. The decision making. 
f. The setting up of managerial strategies 
for a competitive market. 
Eeconemic Structure 
Modern craft age. The economic, structure was simple 
and beneficial to only a few who controlled the land and who 
collected money in lieu of certain performed services. 
Mumford (1934) and Clough. (Kranzberg and Pursell, 1967, 
Vol, I) noted that this early type. of economy was broken 
down because of the presence. of private power and position. 
Certain individuals -such,as-the landlords; princes and 
capitalists attempted to gain power,and monopolize the func- 
trensisofsall.ferms.ef civie life. Public functiens became 
private gestures. The church was’ the holder of economic 
activity and enly a select few lived a life of luxury. The 
idea of wages and capital investment were very insignificant 
as is known today. 
Machine age. The machine age was. accompanied by the 
principle of increasing wants. Industry was beginning to 
produce a variety of goods to satisfy the material: desires 


ef the -pepulatien. The economy passed from a factor of need 


to, one of material acquisition. Needs became secondary and 
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100 
to satisfy the wants. became a symbol of society under the 
ever inereasun gil Capittalad stworiserion wa Capital ismcand 
technelogy were different in many respects, yet one condi- 
tioned the other. The merchants accumulated capital by 
widening sales into new territories and the inventor carried 
en a precess that paralleled the capitalist ventures. 
Greater opportunities for profit were provided with the 
development of modern capitalism and capitalist exploita- 
tion. Foreign trade became a significant economic. gain 
along with lower costs, wider variety of goods, increased 
consumption and mobility of money. Banking became an exten- 
sion of the use. of money based on credit and the utilization 
of banking for more efficient business practices. The 
economic condition on the international: market. fluctuated 
many times as new channels for business opened up. The 
"feudal-manorial" system declined, cities increased, poli- 
tics became more significant and increased demands. for goods 
and services caused a more highly organized industrial 
system. A new economic theory. was being developed which 
affected imports, experts and productivity. Most of the 
businesses were privately owned and private investment kept 
these organizations alive and increased the goods when the 
needs arose: 

Power age. This age was characterized by increased 
technological influence which caused vast changes in the 


industrial society. Rosenberg (Kranzberg and Pursell, 1967, 
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101 
Vol. I) noted that conditions of supply and demand remained 
about the-same .as that; of. the machine age.’ Population 
increases brought about greater productivity, which meant 
the increases in business organization and increased capital 
investment into machines, factories, production systems and 
human resources. Increased input of capital and labor 
caused increased output of goods and services. The small 
scale privately owned businesses were quickly dissolved. 
The producing unit increased in size according to the amount 
of investment. Certain individuals would combine resources 
to produce'a larger business unit. Increased demand and 
markets increased the demand for greater productivity. 
Large organized businesses were being developed because of 
the impracticality and inability of-one individual to make 
Sizeable investments. 

Abemie ang cybernetics ages. These ages are similar 
with respect to the economic structure. Rosenberg (Kranz- 
berg and Pursell, 1967, Vol..I), Parsens-and Smelser (1957), 
Neleon, ctwal, ClG6%) cand Bryce (1960), neted the cpeed with 
which the American economy had risen to very high levels. 
The output. per capita was°at an all time high and the pros-. 
perity of the country was on an increase. The American 
society was largely urbanized, and the major portion of. the 
labor force was engaged in manufacturing and services, The 
economic activity was being organized into large industrial 


units such*as.the corporation. With threats of competition, 
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102 
the rise of the population and an increased demand for a 
wider variety of non-essential goods, the economic develop- 
ment looked bright. Corporations, which became the single: 
most important economic factor ef America, were character- 
ized by activities and situations which included: 
1, ° The ecenemy.as.a system, 


2. The importance of the total social system 
for the consumption of goods and services. 


3. The structure of new institutions which 
integrate new economic activity. 


4, Organization of automation, machines, labor 
and natural resources for the most efficient 
type of production, 


5, Concepts. of credit. creation on a wider basis, 
financing, stocks: and bonds, public ownership, 
stock.and market control, investing agents, 
preduction capacity, new value systems, capa- 
city to assimilate economic innovation, and 
technological "know-how." 


Figure 18 illustrates the economic cycle which portrays the 


econemic structure of our society. 


Cybernetics jape. — Lhe cybernetics. age was, essentially 
the same as the atomic age. The only difference was the 


increase of capital expenditures. and the increase of profits. 
In some instances profits were not the only means of opera- 
tien, but a greater awareness of the society as a whole and 
activities were organized to benefit it. More government 
control was. evident and government programs were designed to 


encourage capital investment. 
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FGURE® 18 


THEY ECONOMIC CYCLE 


NOTE: This figure is reprinted from Vance, S. Industrial 
Structure and Policy, New York: Prentice-Hall. 
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Industrial Organization 

Mumford (1934) and Rosenberg (Kranzberg and Pursell, 
1967, Vol. I) traced industrial organization from the. modern 
craft age to the power age. 

Medern craft age. The modern craft age showed simple 
types of ownership, mainly private ownership where the land- 
lord was sole owner and eperater ef.a bleck ef.land with 
manual labor as the form. of industrial activity. The private 
craftsman owned and operated a small business with low 
levels of preductivity. 

Machine age. This age saw the establishment and 
dissolution of guilds and other such simple organizations. 
Ownership of any significant business venture was private. 
The beginnings of a few large-scale industries were becoming 
evident. 

Power age. The power age saw a more, significant 
development of industry and business. The management of 
complex, large-scale enterprise, the increasing importance 
of decision making, long-term planning and the need for vast 
sums, of financial resources made private ownership and small 
partnerships impractical and in some cases impossible. The 
development of the corporation was evident and its full 
impact was not known until the twentieth century. 

Atomic and cybernetics ages. These ages saw the rise 
of the most significant economic factor--the corporation. 


Drucker (1964), Galbraith-(1967), Morris (1967), and Gardner | 
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and Rainwater (Warner and Martin, 1959) noted that: "bigness" 


was associated with American business. The corporation was 


successful in establishing itself because of: 


ili 


Uy o 


Sin 


Its ability to handle ‘the jeb ef proeductien. 


Mass production's provision of goods of uni- 
form quality and at a low cost, 


Development in research. 


Provision of more jobs and opportunities 
to work, 


Association with the American social system 
forming a preductive seciety. 


Corporations are clearly responsible for the solid 


state of the nation's economy. Closely associated with the 


rise of the corporation was the growing significance of 


financial institutions, and capital markets. By issuing 


equity stock, the corporation draws upon the savings of 


large numbers’ of individuals, thus. enabling the expansion of 


eperations and development. A wide diversity of production 


and technological developments caused a. series of industrial 


organizations which included: 


se 


ihe 


Service: INnGgustries. 


Highly perishable goods processing, such as 
dairy preducts. 


Handicrafts such as jewelry. 
Regional -production industries. 


Development of transportation, power and 
communications industries. 


Import reducing industries. 



















hy 2. ‘ dj baton ( FAe Lf . ities bas rontWy © 
* i’ _ 
¥ » ‘« a. 
22enleud aeai TomA dtiw- bessis 50REB mers 
— — This ~ rheifd oe = 
r95G TiszZzIr gnrineria s9 fe 
S 3 
e sit slinsA o2 testa F - 
- . a ¥ _ 
[ieLvow 2@’nottouwborq’ gesM~ v8 
vol & 34 Ons yvisisup miok 
intsbeeex ot tnemgolsysd, «6. ©. 
sr ie, evom tc aoltetvexd...4# ae 
sATOW OF ee 
sal 
$1 siz dtiw mettsinoeeA .é. “+. 
: ‘eels _ v c row bo ! & Soft imrot ; , bi ! 


idienecess vinesifl sts anoliscoaie) 
fsxol2 ,ymentoos 2e'noitsn sAt to state - 


rDWwonts Ih pw to (TE TeCIOD eit te. pare 


= * 


eo bas ,.anoltutitent-Istonsnk a 
= a 
oq” awsib nottsieqioo eft , dooce ead 


ubivebnt Io exedawa ours 


ve te A 4 r 


iw A remgeleveb bas enoiteniage. 


23inse 5 bSeved aetrandolsveb fsosgolondos?. be a 





. vr ie de. 
:-bebutoenr doiiw onoliasine e 


< : 
: eeinteubns, sorvasd ie emia. 










no 26 fous at >tbasit 


Ds 
sn icraibi nokia p id fanoigeh 
or 





106 


Jo. Preduction ef simple capital goeds, 
g.44 ProGessing of agricuitunal, goods. 
daeee  OGMeC LION, of. goods: directly, fon consumption. 


Peter F.. Drucker .(1964) noted that one of the largest 
corporations in North America, General Motors, has employed 
the, concept ef decentralization to.a wider degree.than: was 
ever, done, betere. Decentralization .simply refers to, the 
division of labor and has become the philosophy of industrial 
Management of General Motors. It represents an outline of 
social order which includes certain advantages, such as the 
elimination of weak divisions and management, the elimination 
ef. the weak positions, that are, not, clearly contributing. te 
the organization, an increase in the speed of decision making, 
the absence of conflict of interests between divisions in 
the corporation, a sense of fairness to management and 
empleyees, a democracy of management, a large management 
group and the formation of a pool of experienced leaders. 
This type of industrial organization is commonly adopted by 
other corporations and large business enterprises. 

Marketing 

The structure of the market and marketing procedures 
are important toward the distribution of goods and the reali- 
zation of profit for business enterprises. Drucker (1964), 
Parsons and Smelser (1956), Stokes (1968), Bryce (1960) and 
Miller and Form (1964) noted that every manufacturing enter- 


prise needs to be market-oriented because a continuous supply 
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107 
of customers and the development of new market sites insures 
the stability and production of a business enterprise. 

Every organization needs a sales division with a competent 
Manager to-meet the world,of-competitien. The ultimate 
purpose of any productivity is to manufacture, goods which 
will be consumed by someone to meet his needs or wants. 
Preduct design, specifications, packaging, sizes and styling 
all have to be market-oriented if the business. is to. realize 
a profit from its preduction. Every manufacturer will even- 
tually realize that the product must be made to suit the 
wants of the customer, that it has to be packaged, displayed 
attractively and advertised, and that: only a strong sales 
organization will sell large quantities. The element of 
competition is strong and must be overcome before large 
profits will be realized. The market portion of,any business 
will have to be carefully studied before the position and 
planning of production will preceed. The entire economic 
system ef not:.only ene enterprise, but the whele country, 
depends. upon the trade concept with other. nations and the 
ability to compete with other manufacturers and producers 

to Capture the market trade; It becemes. apparent that-the 
market economy will function in a market society, or societies 
that have goods to exchange or sell for money or other goods. 
Five kinds of markets have been distinguished, apart from. 


foreign trade: 
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1. Free-or marginal market+--small businessman 
adjusting and operating on his ewn abilities; 
net very stablesandufunctiens*accerding!: to 
national economy. 


2. Self-controlled market--controlled by a few 
owners who consider only themselves. 


3. Traditional markets--maintain tradition which 
has-been established from generations ago. 


4. Contested markets--presence of labor unions 
which affect the economic activities of the 
enterprise, 


5. Administered market--characteristic of large- 
scale business and corporations. 


A typical market position indicator is outlined 


below, as used by medern industrial firms: 


is sExtentoand natureref competition. 

2. Amount of potential market. 

3. Amount of available loans for expansion. 
4. Size of loans available. 

5¢@ Econemic conditions,oef: the community or 


country where markets will be established. 
Every economy must have some form of economic stability and 
advancement--marketing holds that: key. 

Bridenbaugh (1950) indicated the following factors 
about -market.development. 

Medern craft age. The modern craft age-saw the pro- 
duction of goods that were manufactured according to the 
quantities of orders placed. Demand usually exceeded supply 
as the productivity index was low and few large-scale 


craftsmen existed, 
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Machine age. This.age saw trade with other parts of 

the country and an increased supply of-goods that resulted 
from more manufacturers and the establishment of the factory 


system. Craftsmen and private owners handled their own 


sales. 
Power age. The power age had increased markets. to 
other nations and trading became common. Transportation was 


better developed and goods were better distributed to within 
almost every individual's reach. 

Atomic and cybernetics ages. These ages saw the 
development of the most unique type of marketing system the 
world has ever known. Marburg (Kranzberg and Pursell, 1967, 
Vol. II) noted the establishment of wholesale and retail firms 
that distributed the goods all over. the country. Fixed and 
controlled prices were common, Government control had to be 
introduced to control marketing procedures.to protect the 
customers. Some of the marketing procedures that were 
established included chain stores, mail order houses, 
department stores, retail shopping centers, individual 
credit, supermarkets, systems for goods handling, computer 
utilization for stock control and distribution, modern 
advertising, and goods service industries. 

Planning and Control 

A review of literature showed that there were no 

significant metheds or techniques used for production milan-= 


ning in the early years of industrialization and productivity 
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as known today. This concept is- unique to the twentieth 
century, for it.was when automation had full impact upon 
industrialization that planning and control was .of prime 
importance toward effective and efficient operation of a 
preductien unit. 

Modern craft and machine ages. The ages involved 
only the craftsman or the skilled operator, who performed 
simple planning and organizing of machines, tools and mater- 
ials fer manufacturing. 

Power. age. The power. age saw the use, of blue- 
printing, specifying, standardization, feedback and data 
precessing. «The real significance of planning and centrel 
belongs to the ages following the power age. 

Atomic and cybernetics ages, These ages saw the use 
ef intensive methods of production planning and mapping out 
operations for establishment of hardware and process tech- 
niques. Goodman (1957), DeGarmo. (1957), Greene (1962), 
Morris (1967), Galbraith (1967).and Diebold (1964). noted 
that rapid social change meant an entirely new and ever 
more important role of planning and control.of the economic 
production. Automation also influenced profound changes 
which resulted in increased complexities that had to be 
carefully dealt with. Planning has: assumed a greater role 
for the following reasons: 


1. The concept of ichange:and its influence upon 
society and industry. 
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2. Change and demand for different types of products. 
3. Shortened reaction time of management. 


4, Intreductien of new technological devices such 
as the laser, cryegenics,, and melelectrenics, 


5. Shertened business and industrial practices. 
5. Increased complexity ef organizational proce- 
dures. 


the, preceduresthat-arc.necessary for putting an-idea 
inte reality are illustrated in Figure 19. Many concepts 
are involved which illustrate modern-day technology. Pro- 
gramming is another technique that has been used, and it 
invélves. the most medern cencept ef industrial planning and 
centrol: Figure 20 illustrates-the cencept-of the computer 
andthe factors invelved in its operation, Project planning 
involves certain concepts which must be thoroughly investi- 
gated before it becomes.feasible, Medern capital is net 
investigated until.certain steps.are dealt with. Some of 
Liese steps oanclude: 

in, Feasibiiity study. 


2. Removal of obstacles that may block development. 


Gn 
o 


Proposals of projects that are adequate for 
the particular ideas presented. 


4, Projective planning which involves the 
selection of a plan and more intensive inves- 
tigation. 


5. Target planning of placing the project into 
eperation, provided the other plans. favor this, 


This will result into a deeper investigation which will 


include. the human and physical resources available, economic 
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STEPS REQUIRED TO,CONVERT AN IDEA 
INTO A FINISHED” PRODUCT 


DeGarmo, P. E. Materials and Processes in Manufacturing. 
New York; Macmillan Cempany, 1957, p. 7. 
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INPUT STORAGE 


Program. and data New and processed 
to be processed data 


CONTROL 


Directs flow of 
information 
according to 
instructions 


PROCESSING OUTPUT 


Calculates, Results printed 

compares, out, magnetically 

tests, etc. taped, or punched 
on cards 





New input data goes through control.to storage. Control 
sends it with old data to processing and then back to. 
sterage or output oer beth. 


FIGURE .20 


COMPUTER COMPONENTS 


Technology, the cybernated generation. Time, 1965, 85, 71. 
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overheads such,as transportation and power, economic insti- 
tutions available for support, the consumer market, the 
population and its compositien, exports-.and imperts,; finan- 
clal estimates, surveys of land use, and market surveys 
ether than local’markets. These elements constitute the 
precess of planning and investigation before production 
and, development: 

Figure 21 illustrates how a typical business is 
erganized and how various departments and individuals must 


be utilized befere a.plan can be put-inte practical and 


economic. use... Figure~22 shows the various stages of feedback 
and clesed-leop autematic contrel. This system is-commoen, in 
most cybernated production systems. Figures 23 and 24 show 


the development of production technology and work study. 
Efficiency is the highlight of these diagrams. Figure 25 
shews how efficiency is graphically represented and idie 
periods of the operator indicated. Figure 26 shows how an 
automated, process is planned and operates to the exact 
standards that were laid out. All of these diagrams repre- 
sent the methods that: are used for planning and control of 
preductien and show seme ef the facters that are critical 
toward efficient operation. 
Training and Education 

Education and training cover a broad concept with 
respect to the secial system, Fer the:purpeses.ef this 


study education will be dealt with in an industrial setting 
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Input of material ©utput of material 


Centrol Sensin 
Cs neces P g 
Element id te a Element 
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MANUAL CONTROL 


Input of material . Output of material 


Centrel Sensin 
aemaunnagpemen SEE Process aaRET ges er: ed 


Element 
| 


Automatic 


Control ray Feedback 


CLOSED-LOOP AUTOMATIC CONTROL 


ome Flow of material ——__>—— Flow, of infermation 
BLGURE 22 


SCHEMATIC OUTLINES OF MANUAL CONTROL AND 
CLOSED-LOOP, AUTOMATIC CONTROL 


Goodman, L. L. Man and Automation. lLondon:. Unwin 
Brothers, 1957. 
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WORK STUDY 
Method: Study in Work Measurement by Means of 
! 
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of Synthesis Procedures PDMTS 
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Tasks> Work 
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By means of And using 
Fact gathering Charts Job evaluation 
Critical examination of facts Diagrams Incentive Systems 
Development of new method Models Scheduling 
Installation of new method Photography Machine Utilization 


Maintenance of, new.method Work Measurement. Line Balancing 
Methods Investiga- 
to tion 
| Labor Utilization 
Reduce fatigue F 
Increase output 
Increase earnings 
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Reduce; costs 
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Leading to 








Efficient utilization 
ef men, materials, 
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FIGURE 24 


AN ANALYSIS OF WORK STUDY ACTIVITIES 


Greene, D. Es Production Technology. London: Chapman and 
Healy, Stee? s, Dh 2h. . 
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FIGURE: 25 


MULTIPLE-ACTIVITY CHART SHOWING UP IDLE PERIODS 


Greene, D. E. Production Technology. 
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where labor and management will be examined in terms of the 
training that is required. for the changing concept of work. 

Medern craft.age. The medern.craft age did not 
involve any complex training according to Barlow (1967). A 
thorough training was provided for those individuals who 
were accepted into the apprenticeship program ef the craft 
guild system. The educational activities involved children 
at the elementary school level who.were taught the elements 
of religion, writing, reading and arithmetic, usually by 
some member of the clergy. After a certain age individuals 
were placed in care of a master craftsmen and were trained 
in the manual*skills of a particular job or craft. 

Machine age. This age saw the concept of apprentice- 
ship increased and become more involved for the trainee. 
Sherwood (Kranzberg and Pursell, 1967, Vol. II).noted that 
the governments influenced some technological developments 
by supperting technical training and education, The first 
engineering schools appeared in this-age. Grants began to 
be develeped by the governments: in erder te further .support 
technical education. Because of a poor economy and limited 
technolegical development education did not significantly 
increase in quality. 

Power age. The power age saw a mass reform in educa- 
tional. and training activities. Sanford (Kranzberg and 
Pursell, 1967, Vol. I) and Sherwood (Kranzberg and Pursell, 


1867, Vel. 11) meted that*education became mere significant 
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22 
during this age. Scientific knowledge was more widely dif- 
fused and technological implementation of knowledge was 
possible on a larger scale. Mass education was more common 
and the beginnings of industrial training programs became 
more evident. Economists were aware that the economic 
strength of a country was based on the education of the 
laber force to higher standards.so that they could occupy 
a better place in the productivity of.the country. Some of 
the significant developments of education at this time were: 

1. Greater federal support and aid to the 

development of education and research into 
education programs. 

2. Government support for technical research 

and grants: for specific technical achievements 
for laboratories and other technical institu- 
tions. | 

3. Greater concentration of.improvement of schools 

and mere stress on the science and the mathe- 
matics disciplines. 

Atomic age. The atomic age witnessed a different 
erientation and value scheme for public education. Miller 
and Form (1964) noted that the major value orientations of 
business with regard to education included training youth 
to be law abiding and industrious, having efficient educa- 
tional administration, securing suitable vocational train- 
ing for future manual and clerical workers, assisting 
educators to actively endorse the American free enterprise 


system, and attempting to provide the best quality academic 


general education to prepare individuals for white-collar 
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Zs 
business and professional occupations. There was a concern 
ever the types of activities that schools were endorsing 
and various influencial industrial personnel were attempt- 
ing to. place education more-in line with industrial think- 
ing. It became well known that manual labor was to be 
avoided. Education provided a step into the white-collar 
occupations. 

Walker (1968) and Stokes (1968) contended that educa- 
tion of the labor force was increasingly highly special- 
ized and skill-oriented. Various kinds of skills of mani- 
pulation which involved greater mental power were develop- 
ing, different from those kinds of skills of the modern 
craft age. Technical, administrative, and human relations 
skills were more important, and training had to be able to 
meet these requirements, Industrial training was of prime 
importance and many businesses provided on-the-job training 
er financial education in well qualified technical schools 
and universities. 

Cybernetics age. The cybernetics age was, essentially 
the same, except for new kinds of problems. Diebold (1964), 
Merris (1967), Galbraith (1967) and Nelson and Associates 
(1967) noted that cybernation has brought about.a change in 
the values of society and will ultimately affect every 
individual, Donald N.:Michael (Kranzberg and Pursell, 1967, 


Vol. II, p. 668) noted: 
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cybernation will have a major impact on 
the processes and purposes of education. The 
ability te werk skillfully, to use leisure 
rewardingly, to participate as citizens ina 
changing democracy, and to acquire the values 
appropriate to the kind of world we have, will 
depend finally on education. 
The concept of leisure time has become more apparent. Auto- 
mation is replacing more workers and shortening the working 
period for those who remain employed. The unskilled indi- 
vidual faces a life-long process of education in order that 


he’ may. continue ‘te work.'© There will have te be constant 


retraining for the skilled and the professional. There wi 


t 


1 
also have to be longer periods of formal. education for the 
youth that will be entering the labor market. The idea of 
an efficient labor force becomes important because it must 
functien in an efficient industry. The worker must not 
only seek industrial employment, but he must also have an 
incentive to increase his efforts and develop efficient 
methods of working. Manpower programs have been developed 
by the government to facilitate this type of training and 
retraining. The concept of change is more significant and 
education must not only cepe with change but also take 
advantage of it to benefit the individuals of our produc- 
tive society. Education must meet long- and short-term 
needs of industry and society as a whole. The capacity to 
adapt to a new environment has become the single most 


important goal of modern education. 
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Occupations 


Modern craft and machine ages, A review of litera- 
ture indicates that occupational structure. and mobility did 
not exist in the modern craft and machine ages as is known 
teday. No literature could. be found to suppert, this: state- 
ment, but implications indicated that the division of labor 
acted as a primitive type of occupation scale. Every member 
in a social system was assigned a work role by the family 
group, the landlord or the factory operator. Class levels 
did exist, but these will not be discussed for the purposes 
ef this, study. 

Power.age. The power age-saw the beginnings: ef. eccu- 
patioens,. Caplow (1954) neted that the first eccupatienal 
scale was made during this age, in which occupations were 
classified in some form of order. This list contained 
about four hundred occupations and one hundred years later 
the United States Census Bureau listed about twenty-five 
thousand occupational titles. Occupational concepts are 
closely related to work which has: already been discussed. 
The most significant factor to note about occupations at 
this age is that-specialization,and differentiation of: tasks 
were occurring and people were conscious of it. 

Atomic and cybernetic ages. ‘Caplow (1954) and Nosow 
and Form (1962) contended that occupational position is an 
important factor in the determination of. individual prestige 


and the allocation of certain types of social privileges. 
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Three: general. trends»in. eccupations can be. distinguished: 
inet Rationeiization.y imdicating thatbtone!s 
occupation was chosen on the basis. of char- 


acter, intelligence and ability. 


2. Aggregation, indicating an occupation that 
was acquired through inherited ideals. 


3. Differentiation, a combination ef inherited 

ideals and the choesing ef an occupation 

based on,scientific principles, 
Aggregation and differentiation of occupations have almost 
disappeared and do not have an influence upon an occupa- 
tienal career. Occupations: in their modern form are results 
ofa thes econemie facter: efi industrialization and walle cen- 
tinue to have influence upon the world of work. There does 
not seem to.be a significant differentiation between occu- 
pation and work: Occupation refers to the classification 
ef work while work involves the actual physical activities 
ef a job. Beth terms.seem te define.the same thing. A 


basic classification of occupations is. noted below: 


1. Business executive--owners or managers of 
banks or factories. 


2. Professionals--lawyers, engineers, physicians. 


3. Small business--owners and managers of small 
retail business. 


4. White-collar workers--clerical and technical 
workers. 

5. Skilled manual workers--bricklayers, plumbers, 
machinists. 

6, Semi-skilled manual workers--truck drivers, 


machine operators. 


7,  Unskilled manual warkers--sweepers, porters, 
janitors. 
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deZey. 
This scale does not necessarily indicate the hierarchy of 
the occupations listed. Caplow (1954) noted that two prob- 
lems become inevitable when occupations are classified: 

t.. ‘There area number -of classifications ‘that 
cover too wide a range on an occupational 
scale and cannot be accurately assigned. 

These can include salesmen, retail propri- 
eters, criminals and ifarmers. 

dP icecupationsidiftfer nmdefinitendss’; | peltice- 
men, janitors, trades and crafts are easily 
recognized. Categories such as: countermen 
oer vitrifiers are not easily recognizable: 

Peter M. Blau and Associates (1956) noted three basic 

reasons why individuals choose a particular occupation: 
iweeine seelalsetructure te which the individual 
belongs and possibly the position of parental 
social status influences the occupation that 
could, be chosen. 

2. The psychological factor of the econemic 
influence and desire for economic stability 
and material goods influences the occupation. 

3 ey The precess: ofmnet bvat ion toward Gelf -~ 
achievement will also influence the occupational 
choice; for example, the choice between a pro- 
fessional and skilled manual occupation, where 
the professional occupation requires more formal 
Lpainaing.. 

Occupational choice is a development over years of 
growth and interaction in the social and educational environ- 
ment. There is no single time when a person makes a choice 
of a single-career. Occupational choice becomes a process 
of compromise between preferences for and expectations of a 


particular career pattern. The whole problem of choice 


involves a series ef decisions that must be based: on sound 
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judgment. Early determinants: of occupational choice are 
usually used to make later choices‘ and perhaps final ones. 
In some cases occupational choices are influenced by labor 
shortage, new industrial projects that require less skillful 
work or even technological reorganizations of existing 
industries that will accept less skillful workers, Figure 
27 illustrates a conceptual, framework for the process of 
eccupational choice and selection. 

Services 

Modern craft and machine ages, A review of litera- 
ture has shown that service industries did not exist in the 
modern craft and machine ages. Although the term "services" 
is used to a certain degree, no explanation or. frame of 
reference has: been issued. Service industries are a, concept 
which were present in the atomic and following ages. 

Pewer,age., ihe pewer,age, saw: the use,of some. type. of 
service in the form of machine maintenance and other forms 
ef- work that. did not involve the preductioen ef goeds.; The 
concept of service and service industries began in the early 
190'0."'s*% 

Atomic and.cyberpnetics ages. These ages, were. signi- 
ficant for service because of demand for the type of work 
which did net-involve the production of goods, Figure 28 
shows the types of occupations that typically make up the 
service industry. It is not complete. but represents the 


most common type of services that have made a significant 
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Individual A- Occupational 50 X Acceptability 
Y's Self- B+ Entry 158 Y,Ranking in 
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Order. 


Preference Expectancy ||Ideal Realistic 
Hierarchy Hierarchy Standards Estimates 
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tL, IMMEDIATE DETERMINANTS 
Occupational Information 


t, )LMMEDIALTE .DETERMINANTS 
Formal Opportunities (Demand) 
Functional Requirements 

Nonfunctional Requirements 
Amount and Types of Rewards 





Technical Qualifications 
Social Role Characteristics 
Reward Value Hierarchy 

















2PeSOCTO PSYCHOLOGICAL 
ATTRIBUTES 
General. Level of Knowledge 
Abilities € Educational Level 
Secial Pesitien & Relations 
Orientation to Occupational 
Life (Its Importance, 
Identification with Models, 
Aspirations, etc.) 


IT. SOCIOECONOMIC 
ORGANIZATION 

Occupational Distribution and 
Rate of Laber. Turnover 

Divisien.of Labor 

Policies of Relevant Organi- 
zations (Government, Firms, 
Uniens, etc.) 

Stage of the Business Cycle 























III. HISTORICAL CHANGE 

Trends: in. Secial Mobility 

Shifts in Industrial Composition 

Historical Development of 
Social Organizations 

Changes in Level and Structure 
of Consumer Demand 


PERS@NALITY DEVELOPMENT 
Educational Development 
Process of Socialization 
Effects of Available 
Financial Resources 





PHYSICAL 
CONDITIONS 


BIOLOGICAL SOCIAL STRUCTURE 
CONDITIONS Secial Stratification 
Native En- System 


Resources 
dowment Cultural Values, &€ Norms 
Demographic 
Characteristics 
Type, ef Economy 
Technology 


Topography 
Climate 





FIGURE 27 


SCHEMA OF THE PROCESS OF OCCUPATIONAL CHOICE AND- SELECTION 


Brau, PieMajset.eal. Occupalional, cheice: A ceneeptual 
framework. Industrial and Labor Relations Review, 
1956, 9, 531=543. 
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Bus drivers 

Carpenters 

Department stere clerks 
Musicians 

Lawyers and judges 
Truck and tractor drivers 
Waitresses 

Gas station attendants 
Plumbers 

Printers 

Doctors 

Beauticians, barbers 
Painters 

Policemen 

Firemen 

Highway workers 
Dressmakers 

Librarians 

Bank clerks 

Feed clerks 

Stenos and typists 
Cooks 

Cleaners, laundrymen 


Newsboys 


VARIOUS CATEGORIES OF THE SERVICE INDUSTRIES 


NOTE; This figure,is adapted from a presentation which 
appears in Miller, D. 
Secielegy. 2nd. Ed. 


Le6ue" By 181. 


New York: 


Architects 

Postmen 
Electricians 
Bookkeepers 

Miners 

Dentists 

Real estate: agents 
Telephone operators 
Nurses 

Technical’ engineers 
Shoe repairmen 

Shee clerks 
Teachers 
Photographers 
Pharmacists 


Entertainers 


Editors and reporters 


Bakers 
Florists 
Farmers 
Plasterers 


Tailers,. furriers 


Mechanics, machinists 


Hardware clerks 


FLGURE, 22 
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and Form, W. H. Industrial 


Harper and Row, 
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centribution to the national economy. 

Benjamin (Hilton, 1966) noted that performing a 
service and the manufacture of goods formed the basic aim 
of.every company. A business and the individuals of a 
business feel more secure, if they exist for the performance 
ef a service first and the securing of profit second. Ser- 
vice in this case implies the:activities of.function. for 
others as being a noteworthy contribution to society. 

Moore~ (1967), Moore (1965). and Kendrick (1961) noted that 
services can be broadly categorized to include personal 
services (hotels, restaurants), domestic service, profes- 
sional service, commercial amusement and recreation, and 
non-profit membership organizations. Some of the services 
that: have been established are significant in terms of 

wages and financial returns. The occupational.scale includes 
service occupations from professional to unskilled. Each 
performs some significant function. 

Stokes (1968) noted another kind of service which can 
range from a friendly smile to a high-cost service mainten- 
ance contract. Many things must be done in business to. 
support business over and above the basic process of produc- 
tion. Stokes noted that services must be constantly per- 
formed if a business as a whole is to. succeed. For example, 
a service station attendant who cleans the car windshield 
and checks the oil level.is performing two kinds of ser- 


vices. Services such.as- these form a.determining factor in 
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attracting and maintaining customers... Any major brand of 
gasoline is a good product, but the extra service performed 
will make the difference to the success of the business. 
Services of this type stem from the fact that competition 
is automatically built into any business enterprise. 


Consumer Preducts 





Modern craft and machine ages, The censumer preducts 
were simple requirements.of basic food, clothing and shelter 
for the common people or the peasants. The goods, of which 
little was. manufactured, were principally utilitarian. The 
nobility had a desire for goods that were beyond basic 
needs and emphasized the aesthetic or beauty of objects 
that were especially and exclusively made for particular 
individuals. 

Power age. The power age saw the introduction of new 
technological advances that made possible increased goods 
that were no longer a concept of basic need but of desire. 
Williamson (Kranzberg and Pursell, 1967, Vol. I) noted that 
goods were mass produced and a wider variety of products 
were within reach of the general population. Process 
industries were particularly successful and food was being 
placed on store shelves in new packages and new forms. that 
would increase the life before perishing. Some of the most 
Significant advances included: 


1. Meat packing--use of refrigerators and mobile 
refrigeration units. 
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2. Ready-to-wear items such as clothing--use 
ef the textile industries and factory 
system. 

3. Mass production of boots and shoes. 


4, Assembly line products such as metal goods 
and automobiles, 


5° Watches ; 

6. Bicycles. 

The improvement of transportation, communication, and the 
methods of marketing and distribution made goods available 
to all segments of the population. 

Atomic and cybernetics ages, These ages saw a more 
diversified form of goods, many that were classed as luxury 
items. The most significant product was that of drugs which 
aided the population in developing and maintaining better 
health practices and combatting diseases. Moore (1967) 
noted that physical products or. goeds influenced the follow- 
ing factors: 


1, Household appliances. 


2. Transpertatioen and suburbanizatien. 

3. Communication techniques and formal organizations. 
4, Consumption of goods as status symbols. 

5. Specialization and rele conflict, 

6. Leisure time activities. 

7. Rational mate selection and marital adjustment, 


Figure, 29-shows the trade interchange between the 


United States and Japan.of'manufactured goods. Many of.the 
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TRADE INTERCHANGE BETWEEN THE -UNITED STATES -AND JAPAN 
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exports include materials that return to:the United States 
as manufactured goods. United States still maintains super- 
ierity ever Japan. on items like aircraft and office equipment 
and computers because of superior methods of research and 
development. United States farm products are mostly shipped 
te Wapan, 
Environment 
The feur factors of environment as noted by Vincent 
and Mayers (1959) and Baranson (Kranzberg and Pursell, 1967, 
Vol. II) were physical, sociocultural, production techniques 
and production design. These factors were inherent in all 
the ages. mentioned. Industrialism must develop because of 
increased demands by an expanding population. Before any 
industrialism can develop, certain features must be present. 
Figure 30 illustrates these features and the lines of influ- 
ence... Basically this figure involves. or summarizes. the char- 
acteristics that have already been described and discussed. 
Technological development, labor, resources, consumers, and 
economy are all involved in this structure of environment. 
There is a two-way interaction between technology and environ- 
mens 
1. Production systems and organization of labor, 
materials and equipment, and material and 
design of products. 
2. The cost feasibility ef preductien metheds 
which depend upon the economic, sociocul- 
tural. and physical aspects of the environment. 


Technology serves as an instrument of environmental 
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INFLUENCE OF ENVIRONMENT UPON PRODUCT DESIGN 
AND PRODUCTION TECHNIQUES 


Kranzbergsd Msg) andeRurs¢éidi,« Carrolile Warr hechnodlegy in 
Western Civilization. New York: Oxford University 
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transformation. Some of the more significant factors that 
influence the environmental development of a country include 
ecenemic environment, cultural: factors, physical geography, 
public policies and private interests, scale and organiza- 
tien ef preduetion, preduct design, technological flexibi- 
lity of a seciety, technelogical research capabilities, and 
government-industry cooperation, Envirenment, then, becomes 
the total setting in which.a productive society functions. 
Secialization 

Secialization, for the purposes of this study, will 
be cencerned with the impact of technology and industrialism 
upen. the secial systems oer upon. preductive society. 

Modern craft ages. White «(Kranzberg. and: Pursell, 
1967, Vol... I) and Mumford (1934) noted that there was very 
little or no technolegical innovation during this age, or 
the;:general population the family group and the work sur- 
reunding it was mest significant. Littlie.ef the outside 
world had influence on these people. For a small caste of 
people. such. as royalty and noblemen.there was. a creation of 
the highest ferms ef art, philosophy, literature, technics, 
science and religion, There were no attempts made to dif- 
fuse. this type,of culture down the social scale. Eventually 
this caste system was.broken with the advent of Christianity 
in which every individual was treated accordingly and work 
became a- point of salvation. Even the craft guilds were 


affected where the journeyman not only became qualified in 
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his work, but he also studied works from other cities to 
become proficient in the works of creation and beauty. The 
community was. the center of social activity toward the end 
ef this age. The cencept of “classical antiquity" was 
slowly receding. 

Machine age. This age was net much different. The 
most significant development occurred when there was a move- 
ment ef people from the rural areas into the cities to work 
in the factories and shops that had been established. The 
beginnings of urbanization were becoming evident. This 
movement triggered a whole new concept of mass socializa- 
tien. 

Power age. The power.age was introduced with the 
advent of the Industrial Revolution. Kranzberg and Pursell 
(1967, Vol. I), Mumford (1934) and Ashton (1964) noted that 
Since the introduction of the Industrial’ Revolution and the 
new technologies came the threat to "human. values." The 
mere technology advanced, the more problems were created 
because of the inability to adapt to the change that was 
so influential. Man's fight against the unknown became 
more than just a struggle; it resulted in a whole new: world. 
The precess_of technology couldsenet-. be stepped “ner, the 
relationship ended; it had to be understood and directed 
toward noteworthy goals. There was an increase in the 
interaction of different societies and cultures.as world 


travel slowly opened up. People:became aware of the other 
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forms of technology and developments around them. The 
system of human values began to recognize the concept of 
industrialism and the influence of capitalism. 

Lampard (Kranzberg and Pursell, 1967, Vel. I) neted 
that. the ecenemie conditiens began. te, change and that the 


factors of growth, supply and demand for more goods was 


also increasing. Problems of employment and training began 
te,show. Some of the basic problems that had to be solved 
were: 

1. Change from an, agrarian way of life to one 


of urbanization. 
2. Socializing with more people. 


3. Recruitment and training of workers for 
specialized tasks. 


4, Adjustment of workers to the routine of 
factory work. 


5. Adjustment te the problems of urbanization, 
6. Formation of a new middle class of people. 


7. Adaptation to the development of factors 
such as communication and transportation. 


Bie The trend toward rationalization and new con- 
cepts ef education: 


9. Adjustment caused by the increased level of 
living cests: 


Atomic and cybernetics ages. These ages witnessed a 
new society evolving a more affluent type of society. John 


Diebold (1964) noted that despite the problems of automation 
such as training and retraining, dehumanization of work, and 


the replacement of workers by machines, the goed side of 
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automation cannot be forgotten. Some points to be considered 
are: 


1. Progress shown by technological change, 
which is desirable. 


2. Develepment of-shorter work week. 


3. Unlimited demands for goods which will not 
cause mass unemployment. 


4, Automation as the only way of maintaining 
the standard of living. 


§. Automation, bringing about lower prices. 

6. Automation as the key to national survival. 

Donald N. Michael (1962) noted that cybernation has 
introduced a system that performs with speed and precision 
that-is‘impossible for humans to duplicate, Cybernated sys- 
tems ef preduction have been built to detect and cerrect 
their own errors and to indicate to men the components that 
produce’ the errors. Cybernation has-intreduced such, a vast 
change in social systems that much planning and understanding 
will be needed to not only preserve the present society but 
to also keep it in line with technological developments: 
Cybernation has resulted in more leisure time, and individuals 
Witl have to learn te adapt te the censequences. The great— 
est adjustment to cybernation will be the employment factor. 
Government control will be necessary to deal with retraining 
and placing workers back into some form of work. The demand 
for white collar workers will continue, but the situation of 


blue collar workers will be a problem until full adjustment 
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141 
te cybernation is made, Education must begin early for the 
Cencepts of employment and leisure activities. Shifts in 
attitudes, values-and behavior takes a long time; therefore, 
it is*important that youth be made to realize the impact of 
cybernation,* Michael (1962, p. 42). noted: 

As long as’ we choose to live in a world. guided 

by science and technology we have no. choice but 

te encourage the. development “of cybernation. 

Galbraith (1958) noted that the need for employment 
has declined somewhat because the demand for goods has 
decreased. The markets have become saturated with a variety 
ef goods. Men have demanded a shorter work period and as 
automation and cemputers are put into more production sys- 
tems, less work will be required. Galbraith noted that 
because. of these consequences a new class of ‘people will 
emerge. They will not: be wealthy but will possess more 
leisure, time and work less as time goes on. The most signi- 
ficant qualification needed to enter this new.class is educa- 
tion. This new class is increasing in size:.every year as 
more individuals go through the*procedures. of formal. educa- 
tion and establish themselves in the echelons of the new 
Class. 

B. F. Skinner: (Burke, 1966, p. 296)-noted: 

If Western democracy does not lose sight of the 

aims of humanitarian action, it will welcome the 

almost, fabulous, suppert of its:own science: of 

man and will strengthen itself and play an 


important role in building a better world for 
everyone. 
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Skinner also noted that if science and technological advance- 
ment~cannet. be controlled, then progress will cease-and the 
downfall of modern society will surely come. 
Summary 
The 23 characteristics of productive society were 


described within five ages or time periods: 


invoMedern.craft\lage 1400-1800 
2. Machine age 1785-1880 
3a, tPewereage 1870-1950 
4, Atomic age 1950-1965 
5. Cybernetics age 1964-present 


Some characteristics were described within two ages because 


no significant points were found in the literature te permit 


separation inte exclusive ages. Within each characteristic 
were factors basic to the description of each. They were: 
i, The -wevkitunactienrn 
2. The industrial scene. 
3, Signifdeance ofppreductivitys 


4h. Technelegy, 

A summary chart in Appendix D displays an entire structure 
of the characteristics, by age, of productive society. 

It is important to note that a study, somewhat: simi- 
lap, to-that reperted here, was*conducted»by Reger. Blomgren 
(1962).  Blomgren's purpose was to formulate an "Understand- 
ing of American Industry Test." Before a test instrument 


could be constructed, some form of criteria had to be 
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established. These criteria were based on: 


1. Selection of concepts. that are most descrip-= 
tive and are most relevant of industry-wide 
aspects of American industry. 


2. Selection of seurces that weuld give a,clear 
and reliable picture of American industry. 
Seme of his sources included industrial 
literature based on economics, engineering, 
history, management, psychology and sociology. 


Through, a carefully designed plan, Blomgren consulted 
various authors from the above-mentioned disciplines and 
solicited their assistance in suggesting authoritative 
literature that was within the scope of organization of 
American industry. On the basis of their suggested refer- 
ences Blomgren.organized the information into certain 
a =| 9 = ‘i 42 
tepics, His tepves- were: 


1. Historical Development of American Industry. 
This topie included infermatioen en: 


a. } Colonial Period to 1800--simple tools, 
machines, plants, home industry, crafts 
and simple materials. 


b. American Industrial Revolution 1800-1850-- 
economic. strength, machinery, skilled and 
unskilled labor, factory system, produc- 
tivity, labor organization, labor class, 
training and education. 


SNo attempt is made here to completely describe 
Blomgren's classification methodology and results. Only 
a brief description is presented to give the reader an 
overview of his study and how it was organized to achieve 
his particular purpose. This writer's purpose in isolating 
Blomgren's study for specific review is that, while he used 
a methodology for describing industry that was.different 
from that used in this study, Blomgren achieved a result 
similar to that reported here in arriving at an outline of 
characteristics. 
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c. Period ef Mechanization 1350-1950-- 
expansion of’ development, distribution, 
production systems, machines and tools, 
management, power and energy, economic 
structure, capital and seme insight inte 
the IS60!'s, 

2. Labor Ferce and Organization in American 
industry. 

a. Laber statistics on labor force, job .pre- 
paration, technological advance, white 
and blue collar workers and eccupations, 

b, Labor organization--unions, collective 
bargaining, skilled and unskilled workers, 
union management relations and general 
industrial relations. 

3... Managing American Industry. This tepic 
included information on planning and control, 
socialization, industrial organization, work 
erganization, statistics, incentive plans, 
automation, mass production, safety and health 
in industry; 

4,  Technelegy. ef Preduetion in American Industry. 
a. Definition of technology. 

b. ° Preductien,. techniques; including power, 


Figurencl: jdLlus 
American indust 


are Similar to 


goods, services, tools, materials, methods, 
centrel, industrial productien, parts 
interchangeability, factory, work flow, 
feedback, and research. 

trates an outline of Blomgren's concept of 


ry. The various concepts used in his study 


the characteristics used for this study. 


Blomgren then organized the various concepts into an 


instrument «that 


was used to test the understanding of Ameri- 


can industry by various college students who were enrolled 


in the field of industrial arts. education. Blomgren's 


thesis describes American industry and measures the 
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understanding of this concept when applied to college 
Students; 

Another study, done by the American Council of 
Industrial Arts. Teacher Education (1968) and edited by 
Luetkemeyer, shows -a historical perspective of industry. 
The primary purpose of this=historical study lies in the 
review .of three forms-of industrial .preduction which are 
(Dehandiereaife, G2)J.machine, and’ (3) autematien and’ the 
interrelated economic and social systems. The historical 
study alse assumes that the -primary functien ef industry is 
the production of goods and services. 

The historical approach illustrates another method 
used for describing industry to achieve a particular pur- 
pese, and the results show,.that seme of the aoncepts. dis- 
cussed are similar to this study on preductive seciety. An 
eutline .of the content. used for the historical perspective 


is Shown in. Figure 32. 
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Origin of Man and His Dependency on Technology 





- Stages of human development 
- Technology 








Handicraft Technology 








- Manufacturing systems 
~ Economic systems 
- Werk concept 






Industrial Revolution 








- Interdependency. ef. industries. 
- Envirenment 
- Inventions 















Machine Technology 





- Tools 

Factory system 
Machines 

Mass preductien 
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- Capitalism 
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Role of Management 


- Industrial management 
- Levels ef management 
- Bureaucracy 

- Formal erganization 

- Informal organizatien 


Organized Labor 


- Psychological need 

- Organizational structure 
- The industrial worker 

- Unions 


Automation and Cybernetics 
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FIGURE 32 
A- HISTORICAL -PERSPECTIVE OF. INDUSTRY 


Adapted frem Luetkemeyer, J. F., Editer, A Histerical Per- 
spective ef Industry, 17th Year Beek, American 
Council of Industrial Arts-Teacher Education (1968). 
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Chapter?1igt 
Teacher Opinionnaire Data Collection 

A purpese of the study reported here was to determine 
how industrial arts teachers in the Province of Alberta 
interpreted the concept of productive seciety. More speci- 
fically, the study sought to determine and compare scale 
values of the 23 characteristics of productive society 
(Appendix D) fer a stratified random sample of industrial 
arts teachers in Alberta. 

Chapter IIT sets ferth the constructien of-the instru- 
ment used te measure hew industrial-arts teachers in the 
ndoninee ef Alberta interpret the concept of productive 
society. 

Instrument Construction and Method of Analysis 
Thurstene's Matehed Pairs 

The Instrument used in this study was based on Thur- 
stone's classical matched pairs model. Thurstone (1926, 
1927, 1931, 1951) noted that: the method of paired comparisons 
er matched pairs can be validly applied for the measurement 
ef social values, attitudes and opinions. Thurstone (1926) 
stated that this method of measurement can be easily esta- 
blished and an instrument constructed which would validly 
measure the, interpretation of a particular set ef concepts. 
For example, if a set of concepts are to be measured, they 


are listed in some form of order or. at random. The concepts 
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are then arranged in pairs so that. each one is paired with 
every other one; The total number of pairs of concepts.is 
calculated by n(n-1)/2 where n is the number of concepts. 
Instructions are then issued to the subjects who will make 
the comparisons by indicating which of the cencepts in each 
pair they feel is their choice according te some stated 
criterion. A table of scale values is then established in 
erder that the researcher may determine how the subjects 
responded to a set.of concepts. The scale values can, be 
arranged in order of magnitude. so that a ranking can be 
achieved. 

Thurstone (1931) noted that when every stimulus serves 
as a standard, then it becomes:.a method of paired comparisons. 
Through, various statistical manipulation, Thurstone has 
devised the "law of comparative judgment" where social atti- 
tudes and epiniens can be successfully measured, lending 
meaning to a study using this.methed. 


For the purposes of this study, 23 characteristics of. 


Le 


productive society were listed as they appear in Chapter I 
(pages 25.and 26) and on the chart in Appendix D.. Each 
characteristic was then paired with every other character- 
istic; fer example: 
The first.part .of the list of characteristics is: 
Power and Energy 
Natural ‘Reseurces 
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Power and Energy was paired with Natural Resources, 
then with Tools, then with Materials, and so on ina like 
manner with each of the characteristics. This procedure 
paired Power and Energy. with each characteristic. 

Natural Resources was paired. with Tools, then with 
Materials, and so on in a like manner with each of the 
characteristics. Each characteristic was paired with the 
ether: characteristics following the procedure, explained 


above, 19 


The 253 pairs were then. randomly. erdered and con- 
stituted part one of the opinionnaire on. productive society. 

Ane example) 6f | the, question. ore craterion. used. by the 
espondents ibe 


Cemmimieat iehy2ntormeat@one .statement. Th 


Pane Nehieie oucetian ar aorbterter tle wee 


Naturale Reseourcesares .'inuan Listed « ‘de 5 fe 


FoeannDnge andaContMed ewemn bas « + ey 0 


Production »yYSTSNSeeaes. sib Se my otlin bar 
Censumer. Preducts: gcse 6 woe % 0 & spare -S 


10The total number of pairs was n(n-1)/2 which was 
23(23-1)/2er 253. pairs. 
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The responses were.to be made from.each pair listed. 

peevAppendix A ferrthe cemplete last. 
Part Two of the Opinionnaire 

Part two of the opinionnaire was based on the descrip- 
tiens ef each characteristic ef preductive seciety, as out- 
Lined jen the chart: in Appendix D. According te this chart, 
each characteristic has a certain number of- descriptions 
Within the time periods. outlined. For example, Power and 
Fnergy consists of five descriptions. corresponding to the 
five time periods. Natural Resources has only four descrip- 
tiens because the atomic age and the cybernetics age des- 
criptions were combined to form a single description. The 
rest ef: the characteristics can be considered to have a 
certain number of descriptions depending upon how the time 
periods were combined, and in no case are there more than 
five descriptions for each characteristic. Each description 
was summarized into a single sentence statement. The stem, 
which consisted of the question or criterion the respondents 
used, was stated referring te.a particular characteristic. 


The description statements.were then listed below, from. 


which a response was made. For example: 
The: When teaching the concept of Natural Resources 
otem : as a characteristic ef productive-seciety in my 


industrial arts classes, it is my opinion that 
content which emphasizes. 


is most important. 


is least important, 
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The response A. Development ef forests, land, minerals 


choices con- and water resources. 

sisting of B. Enforcing the conservation movement and 
description more extensive use of research. 
statvtements+ . )Thevuse: of? coal and irens 


C 
BD. Use ef land for agriculture, and ferests 
Form structure: and fuel, 


The stem remained the same with the exception of: the 
characteristic. One stem was listed for each characteristic 
follewed by the descriptive statements of that particular 
characteristic, The descriptive statements were randomly 
assigned so that the respondents would not have a clue to the 
time periods. No information was. given to the respondents on 
the time periods and the manner in which the descriptions 
were assigned to the time periods. All descriptive state- 
ments were randomly arranged under the appropriate stem. 

The stems were also randomly arranged (Appendix A). 

ASSUMPTION: No attempt was.made to define the 23 characteris- 
tics of productive society for the respondents. 
Pm could’ be argued: that-with ne definitien being 
provided for each characteristic, each respondent 
might. have a different connotation of that charac- 
tepistic. It sheuld be kept in mind, however, that 
the teacher training program for industrial arts 
teachers (while different at different universities) 
results in a commonality of interpretation for words 
such as materials, tools, services, etce., that would 
net be found if a group comprised of industrialists, 
mathematics teachers, etc., were sampled. 

Summary 

The sample of teachers responded to the opinionnaire 
in two ways: 

1. They chose from pairs of characteristics and 

indicated which of the pair was most important 
in the teaching of industrial arts. 

2. In the second part they indicated which descrip- 


tion was most important and which description 
was. least important when teaching industrial 
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arts. The teachers were given. no knowledge 

ef the ages in which the description appeared. 
The: teachers responded te. their choices in terms, of ‘teaching 
industrial .arts.in their own classreoms. Appendix A illus- 
trates the first opinionnaire that was constructed and admini- 
stered- to a pilet study. Appendix B illustrates the final 
©pinionnaire that was administered for this study. 

pampie. Selection 

The opinionnaire :was administered to 50 industrial 
arts. teachers randomly selected from a stratified.list of 
all full-time industrial arts. teachers in the Province of 
Alberta. This list was comprised of all registered: teachers 
who were teaching industrial arts full-time:during the 
1968-69 school year. 

In:an- attempt to ensure preportional representation 
from-all categories ef industrial: arts settings, the indus-. 
trial arts-teacher population was stratified inte categories. 
Table I illustrates these categories. 

Since Edmenton and Calgary are the largest school 
systems in the- province, it was considered. legical to 
separate them frem the rest.ef the systems.in order that a 


tee 


proportional representation may be achieve Frem a 


1lpopulations ef the various categories were based: 
upon. information obtained from. the Alberta Provincial Plan- 
ning Branch, pS I Bi ef Municipal-Affairg. 
City--over 4,300 
Town--209 - i, 300 
Village--up te 1,200 (Continued) 
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TABLExal 


CATEGORIZATION OF INDUSTRIAL ARTS TEACHERS 
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Edmonton Calgary Cities 





| Towns® 


incon 
High 
school 
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Senior? 


High 
School 


27This number indicates the total number of industria 
Apts teagners im.each cell; i.e., the pepulation. 


bThis number indicates the number of teachers selecte 
frémucie eel htfonethnevstudys age aj pike gsample 


Cc» d.. &ppege categorizations were made according to 
data and statistics obtained from the Statistics 
Branch, Government of Alberta. 

‘Junior higheschool refers to grades gig 8s and —%« i ott 
some cases: grade 7 does not participate in the indus- 

rial arts program. This system o of grade assignmen' 

s generally used in the Province of Alberta. 


Senior high 


ees refers to grades 10, ll, and 12 
Thisssystemens 


LS0 usededn the Bese tude of Alberta 


total population of 484 industrial arts teachers, 50 were 





It must be noted that population alone does not determine 
the category ofsascity, town ongvillage,,;.The Municipalities 
Assistance Act has made the final categorization according 
to the methods of municipal assistance that each center 
receives. it was on the basis of this: listing that the 
sample for this study was drawn. 
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cummary: The sample was based on two criteria: 

1.. The list of names of. industrial -arts teachers 
and where they teach was obtained from the 
Department of Educatien for the Prevince of 
Alberta, 

2. The cities, towns, and villages were categorized 
accerding to. the population figures, listed by 
the Gevernment of Alberta, Bureau of Statistics, 
1968 tabulation. 

Pilet Study 

A pilet study was,conducted to validate the instru- 
ment. Staff members ef. the Department of Industrial and 
Vecational: Education at the University of Alberta and five 
teachers from the Edmonton Separate and.Public Scheel, Systems 
participated in the pilot study. The teachers were not part 
of the sample. selected for this study, The: sample. selection 
was made before, the pilet study was. conducted. As a result 
ef the pilet study, the following changes were made 

1. Instructions were improved in both parts to 
aidiin clarity of ‘understanding of what was. 
required, 

2. The stems (criteria.or question) fer part: one 
and part two were changed to. aid in clarity 
of presentation cof the opinionnaire,. 

Appendix A,contains the opinionnaire used for the pilot 


study, and Appendix B contains the final. form, of the 
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epinionnaire mailed to the stratified random sample of 
industrial arts teachers. 
Administration of the Instrument 

Letter Requesting Cooperation 

A letter was mailed to each teacher in. the sample |" 
seliciting his: assistance, and cooperation in responding to 
the opinionnaire. A stamped post card’ was enclosed with the 
letter that previded a means whereby teachers could, indicate 
their intentions if not.wishing te participate in the study. 
Appendix C contains the letter and post card. 
Opiniennaire Mailing 

After a period of two weeks, the opinionnaire along 
with a covering letter (Appendix C) were mailed to each 
teacher of the sample. After a period of three. weeks a 
follow-up letter (Appendix C) was mailed to the individuals 
whe, had net yet responded. 
Telephone Calls 

After a period ef approximately a month and a-half, 
telephone calls were made to the remaining teachers whe had 
net yet replied. In certain cases second copies of opinioen- 
naires had..to be. mailed because of loss in mail delivery. 

Chapter IV illustrates the complete statistical ana- 


lysis that was.done for this study. 
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Chapter, IV 


Analysis of the Data 


This chapter reports. two different types of findings,“ 


They are: 
1. Findings related to the research problem. 
2.. Findings that relate information which was’ beyend 


the scope ef the research probiLem. 

Findings Related-te the Research Problem, 
Instrument Ree 

Of the, 50 opinionnaires that were mailed to the 

industrial arts. teacher sample, 50 or 100 per cent were. 
returned, No opiniennaire had’ to be destroyed or disre- 
garded in the final analysis of the data. Thirty opinion- 
naires. were returned within three weeks of the initial maiiing 
date and all opinionnaires. were. returned, within approximately 
a month and a half. 


Results ofthe Opinionnaire on Preductive Society--Part’ I 





Thurstene's Matched Pairs Medel, Condition Gziouwas 
used te analyze the data in Part I. Condition C was. empleyed 


to lend meaning to the data collected. The sources of error 


12Tt is believed that by a study, ef-each of these types 
ef findings: under separate headings,. the reader will mere 
Clearly understand the instrument and the results of’ this: 
study. 


i3since there was a.source of error. fer, Part I. Condi-. 
tion .C was. employed where there was an interpolation performed 
for missing data. Adjoining matrix columns: were used for 
this calculation. 
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that resulted in this part of the instrument were due to 
two factors; 
i; An epron was Made 4in ‘the organization: of 
pairing the concepts. Seme pairs of concepts 
were not included in the scheme, while some 


pairs were repeated more than once. 


2. Error also resulted when some concepts did 
not. receive a response from the teachers. 


A brief description of the method of arriving at 

values for the various, characteristics according to the res- 
pondents! choices is based upon. the proportion matrix as 
illustrated in Table II.’ This matrix.illustrates the number 
of times that one characteristic was chosen in preference to 
another characteristic. For example, the characteristic of 
industrial organization was. preferred 35 times over the 
characteristic of consumer products. Further examination of 
Table II*illustrates that the characteristics aleng the top 
row or in row K are preferred'a certain number of times in 
relatien te the characteristics in: column. J. This relation 
then forms.a proportion which illustrates how the respon- 
dents’ choices were proportioned out.in terms of the 23 
Gharacteristics of productive seciety.- The matrix in.Table II 
is based on the entire sample of respondents. Similar 
matrices were derived for each of, the greups as shown, in 
Table I, Chapter IIIf. The groups were organized as follows: 

Total Group (Entire Sample of 50) 

Junior High School 

senior High School 


Edmenteon, Calgary 
City, Town, Village 


Four Basic Groups 
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Calgary |Junier High~School 
Calgary Senior High School 
Edmenton Junior High Scheol 
Edmenten Senior High School 
City Junior High School 
City Senior High School 
Town Junier High School 
Town Senior High School 
Village Junier High School 
This: type.of erganizatien censtituted a total of 14 different 
groups including one group which comprised of the total 
sample." 
It was on the basis of the proportion matrix (Table 
II) that standardized scale values were derived for each of 
the characteristics in each of the groups comprising the 
sample and identified in Table III.1° ‘These standardized 
scale values, which have a mean of zero and a standard devi-~ 
ation of one, were used to assign a rank order to each 
characteristic, The numbers in parentheses in Table III 


illustrate the rank-oerder in. which. the characteristics were 


emphasized by the teachers, beginning with (1), the most 


‘\ 


i 


{ 


important, to (23), the least important characteristic. Ths 
standardized scale values range from.negative to positive 


quantities, and it was on this basis that’ a rank order was 


14t+ should be noted that each of these groups are 
mutually exclusive and that the numbers in each group are 
simply a result of the method used to divide the total sample 
into, various groups. 


15pach preportion matrix.is not- shown for each group. 
Only the results of the calculations used were shown in the 
form of standardized scale values (Table III). 


















“Laas agit cokaut 
rssHine ip "lass ¥ | / 3a 
ioada toinwl nome iim=aeaee 
egal 28 tgck whi ftotae eee | _ 
Loose dg. LUTE 
i ih aoinen YILO 
igs volmuL aweT 7. 
» @ dgih telgse awoT 


'o favet & hetvfifenoo nottssiasgre to says emit 
bso 917 to bealiqmeo Hointw queng sqo gaibyloni re 
+1. 
ollgame 
‘tP5m fo Lwreqong ei? to aiesd eft no eaw +r" oe 
bovineb ovew esiitiv sisve besibtsbaste, tedt (n 
idem 2equety sae Fe ahs nk ectteiastosxedo sift a. 
hixyeshbisze geadT 2! s77 sldeT nz Bbettitnebl bas olqmee 
=shoade & Bae Oras lo neem s aven doidw esulsv lB5e 
‘Tabao Anbi 6 naiees ©) Beey si9w ATs) to notts 
. eseenine is” ei esedmun 2dT -ok te ive omaeds ~ 
ivs!veTede oft cotitw ab w8ha0 cnet edt stpadeatll 
) dtiw gatoniged ,e%edoses) eit yd besiesdqms 
isfio Instiyeqmi teesl eft , (ES) ot tnetregms - 
' svi lsgen movt sgnet eeulsev olsoe bestbvabaste 
isbic Ansi s Jed? 2fesd eid? oc e6w ti bas yaeitisnagp oy 
ene 3IME nn 
ylox if ; 
Sueer se viawke.. 


ne otic: . pape c # 7 v6 
: iL a ‘ 7S sat 7 Gel et 











S16 eQv0 13. 92si1 te /does- dads Perna sd }. 
8 quer toss ai aved saz tandz. 
@ isto sf? sblvib.oF beep 


' - 
” aA 











@ ie 







161 






222" (ZT LET" O-| (BT) 9hh*O- UOTIPZTTETOOS 
(41)990°0- (2t)st2"0 jcoryene"o | CeTD2n"0-| (ET)SL0°0- SE0TAIES 
C6)SST OD PCSLjerg oO cspzse'o-[cstesz"o-| capsz"o | teueo 3 Supuuera | 
CHTDETE* O- icezvante-] zt »602"0 | (zeyten'T-| (€T)9LT°0- ut)28e"0-| uOTIezTUeSIQ TETA.SNpuy 
(ZT)280°0- [czznaee"t-[xznzero [cezanno"2-| (ez yeet T-| erent aunjoniyg oTWoUCDg 





(ezyeu"T-| (sT)HOn"O- | (Teys6tT-] (L1)S"O-[ (ez )609°T (QT) TET 0- (Lt)n99°0-] (1z)98°T- (02 se9°0-] caytez-0 | cmeze'o | cnyaug°t | 
ceDe'o-| @Dron-o-| CTHse‘o [cwnsct"o-] (ezre0s"T-] (GENE | (Zz)TT'T-] (6S9e°0 | (81)899"0-Iczt) 9/1 0- 
—_ pan iZ°0 zz 

























(T)zz"z | (Oz)nzL"0-| (zT)SE0°T-] (s)en6°o | (9)hL9°0 | (z)zOE‘O 
(ot)z90°0 | CAt)tzt*o-| (TyToT*z | (t)gtz*z | (zyet9"0 | (zt)TET“oO- 
(g)ggh"0 | (€t)90°0-| CH)TZ6°0 | C6T)EzZL“O-| CHT)ERE’O-| (1Z)EST T- 








pee 
(arsen't-] Ceresta [corece"0 | (Ayete oO | (TZ)eT'T-| (IT)TET 
(Tz)98e"T-](s)699"0 [(HTITEA“O- (6)6nT"0 |(St)eseO-| (2z)ng"T- 


t 






























(€2)88E°o~ 


(9T)6E9°0- 















































































(8T)88S°O-] (2)CL6°T | CET) HHZ°O-| (LZ)ET*T-} (CTL )EnT*O-] (OL)LTZ°O | (TZ)990"T- | (0Z)S80° T-] (6T)8Z9°0-| (g)otTz‘o |C(hT)eTZ"0 |(Oz)LSh°T-} (T)TzZz°z |(TT)zho*0 [euuosdeg 3 jUSeUEseuEW 
(IT)£2T'0-| (9T)HOn*O-| (a)9z9°0 | (sT)see"9O-] CaT)eSz“0 |(8T)nOS*O-] (Z)Z8S‘0 (zT)z8n"0-] (syzns-0 | CtL)stz°o | (a)ees"0 |Cit)9e0°0-| (s)ste“o SSS 
CHT)E“O-} £€4)89E°0 (€)66°O |(EZ)LLE°2-] (6)9ZS"O | (T)E00"E 4 (8T)943°0- (22) T80°T-}| (SL) 660°0-| (ZZ)ELT'O (ET)T’ 0-1 (€Z)98h° Z-| (ZL) TLO* 0-| UOT euOsUT UOT] ePOTUMUMOD 

t 





(€2) 28" T-] (ST) On” O- 7'(22) 209° T- 


C8E)S29" 0 


CZYTEOME 


(ET)L9T*0- 





(szs6e"0 | (g)eeo (ST)ZEn*O- 
(Z)LT6°T | (ZT)90°0- 


CLD)TSS Os 


(9T)8Zh°O-}| (L)2HE"T 


@ero laneerfanseo} @ere]  seneuctouear 
(zzyeez"t-] (e)ent’o | (Z)99L°T | 


“(Dene "0 | asst | (€)E08°T | cie6"z | 
Jcatye0z"0 | (at)sn'o-| (L)t60°0 (HL) SL’ 0-| SqueudoTeasg 3 SUOT]USAUT 
CL)é6"0 (8)6¢25°0 (8)30°0 (sDezz'o-| STIS ON | 




















CEL) TeE 0-] (0c) 120° L- (EZ) 824" o- 










(1) £68 °0 

















hT'O 
(TZ)ene’T-| (6)9Th*O | (H)S6°O | (8)9zS"0 | (h)L08"0 (€)80E°T |(9T)TZT‘o- 
a 

















(#)ZE0°T jusudoTsneg OTsTIUETOS 














| (60) Lth O- 


Senet og 
| carats" o-| 1)$80"0 forotott-] ceyeet't | cineoe't [otter o-[catpnon-o-| (4)Sz$"0 
(eztz"t | terezz-t | capeeu'o [canoer . , 


(I)S8S" Ont (ST) HCL" O-]oC2)CLA"L | (9)ST9°O 


(ZT)TLZ°O- | (GT HSL“ O- | (EZ) BEN T-| (0%) 26°0-| 


s 








(S)8S8°0 CE)96" Eo} CEQGEE TE fa(C)A09°L | GEE) TOE" O 
(9T)86h° 0-7 (ET)99T°O- | (6T)GHO*L-j(6T)nB8°O-| (9)6E9"0 L)20Z 


(4) 841°0 


(OT) 840° 0 








(6)9¢2°0 






(EL)SSE“O-}CST)TEL O-|(2T)8EE°O |CST)L9Z°0- 


(€T)6hT* O- 






(TT)200°0 


(1¢)898°0-] 








(CT) 820°0- | (02) 966" 0-}| (S)6E9°0 








(LT)8ZL"0- |(LT) TET“ 0-1 (0T)Z9H' 0 








fel 











iva) = & mn w wp) mn qa<a 22) cq 

GOMes Q GO @ ie they Os & 

ar 50 girs 9 Se ahs G 

8804 | 3505 oF Oh 83o8 

me” 30 Bes mer 5 0g Po ® 
Zs D 








*qupquodur 4seeT 07 JuPJUOCdWT JSOW WOuT OTISTae}OPUEYO 
yore jo Jepao yYuUeA ey} ejeoTpUT S}exoeUq UT sadequmu sy, 
GI 


,JLLSTaaLovaveo HoWd YOd SAYOOS CUaVGNVLS 


TIL ATdvVa 






= a 


ar 
nee 


tfx SueAT . 
5 “orTeTRETOASAHD HDAT NOT BINODE GRAAKATZ 





Mose Yo s86cc Aney 


eiestini aretderd al etedemn om” © 
7 «fasinoghl, gems oF 


i Face aot obyaizaton eto ll 


Oe ee ‘os 






(Of SS ar. Pa: clyeei . 2 3 THs 


sera, 12ers c Set? 


(22 Wer. Ae 





ee 


COTPGsE 1. 


- ‘ i - 
‘ 
et me ee tpt 
4 i lo~ > 
' ~ 


162 
assigned. For example, ivem: Table IIT, column headed "All 
Groups," the. most important characteristic, which was Scien- 
tific Development, had a scale value of 2.98.° The least 
important characteristic was Occupations, with a scale value 
ef -2,418. Using the scale values.as a basis for rank order- 
ing the characteristics, the total sample of teachers empha- 
sized the 23 characteristics in. the following manner (most 


important to least important): 


1. Scientific Development 

2. Training and Education 

3% Teels 

4, Environment 

oo.” Labor 

6. Planning and Control 

735 Consumer, Preducts 

8. Transpertation 

Year (Precesses 
10. Preduction Systems 
ll. Management and Personnel 
12. Communication. Information 
igs  sérvices 
14, Inventions and Developments 


DSVSOWSresSSkilis 
16. Materials 
17. Industrial Organization 


18. Secialization 
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19. Natural Resources 
20, Marketing 
ia’ Power and’ Energy 

22, HE@emomic Strueture 

23. Occupations 

It is interesting to note that the characteristics 
with high positive scores (+l or more) were Scientific 
Develepment, Training and Education, and Tools. This means 
that teachers placed much emphasis on these characteristics. 
The characteristics with least emphasis had low negative 
scores (-1 or less). They were Economic Structure and 
Occupations. 

The erdereer these characteristics ferjthe tetal 
group was used to show a more complete relationship as 
illustratéed=ain, Figures.309° 34, 35 and 36. 


Results of the Opinionnaire on Productive Society--Part II 





Part II of the instrument required the respondents to 

make two basic decisions: 

1. To.choose. which deseriptien ef: a particular 
characteristic was, in their opiniens, most 
important. 

22 To choose which description of a” particular 
characteristic was, in their opinions, least 
impertant. 

Each characteristic possessed a series of descriptions based 
en particular periods of time, 


For example, question number one refers five descrip- 


tions #6” the characteristic of. Natural Resaurees. Each of 
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FIGURE 33 


ERISTICS AND THE VARIOUS TIME PERIODS FOR THE MOST IMPORTANT DESCRIPTIONS. 


RELATIONSHIP BETWEEN THE CHARACT 


(Atomic and Cybernetics Ages are combined.) 
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FIGURE 


(Atomic Age and Cybernetics Age) 


RELATIONSHIP BETWEEN THE CHARACTERISTICS AND THE VARIOUS TIME PERIODS FOR THE MOST IMPORTANT DESCRIPTIONS. 
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FIGURE 


RELATIONSHIP BETWEEN THE CHARACTERISTICS AND THE VARIOUS TIME PERIODS FOR THE LEAST IMPORTANT DESCRIPTIONS. 
(Modern Craft and Machine Ages are combined.) 
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these descriptions falls in a certain age group as shown on 
the chart in.Appendix D. The first description, development 
er forests, land, jmineralsvandewater; nesounces,) refers. te 
the. pewer age. The secend descriptien, enfercing the cen- 
servation movement and more extensive use of research, 
refers.te the atomic and cybernetics ages. The third-des- 
eription, the use. of coal and iron, refers to the machine 
age. The fourth description, use of land for agriculture 
ana 2erests for structure land Tuell ys refers te the modern 
(oo ae Ga e age.+° 

Table IV illustrates a frequency count of the manner 
in which the respondents. chose the descriptions to be most 
impertant. For example, the characteristic of natural 
reseurces shows that three. respondents* chese the medern 
craft age as most important, one. chose the machine age, 
twenty-four chose the pewer age, and twenty-two chose the 
atomic and cybernetics ages as being most important. 

The characteristics on the left-hand column are not 
arranged according to any criteria other, than; the order in 
which they appear in the questions in Part II of the instru- 
ment . 

Table V illustrates,how, the respondents chese the age 


levels for the least’ important descriptions for the charac- 


1674 should. be remembered. that the respondents were 
net’ aware of the fact that each description referred to a 
particular period of time. 
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TABLE V 


PROOVvENCY OF neerONDENTS “CHOICE FOR THE LEAST 
IMPORTANT SDESCRTLBTION CALL GROUPS ),” 
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teristics. Any blocked-out sections in Tables IV and V 
indicate that no response was possible for that particular 
age. The information contained in Tables IV and V was used 
to show a more complete relationship as illustrated in 
Rite uelisieciae (34 6935 Fandi(36x 
Findings Related to the Research Problem 

ther results ofmPareiland Part -T ‘ofthe ansetrument 
were combined to illustrate a more meaningful relationship 
between. the two sets of data. Figure 33 illustrates the 
overall relationship between the characteristics and the way 
in which the respondents chose the various ages to be most 
important for those particular characteristics. The charac- 
teristics are arranged in rank order from most important to 
least important. The extreme left-hand column shows the 
number of respondents. For example, the characteristic of 
scientific development was emphasized most by the respondents 
and the descriptions considered to be most important were 
contained in the atomic and cybernetics ages. Figure 33 
illustrates the atomic and cybernetics ages combined. This 
was done for two reasons: 


1. It showed a clearer picture of the overall 
relationship. 


2. A close examination of Table IV will show 
that there are several entries under the 
column headed "Atomic and Cybernetics Ages." 
It seemed logical to show this combination 
in Figure 33. The same holds true for Figure 
35 wherein the modern craft and machine ages 
were combined because of combined cells as 
shown in Table V. 
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Figure 34 illustrates essentially the same kind of 
relationship with only the atomic' and cybernetics ages as 
they appeared before being combined. 

Figures 35 and 36 were structured in the same manner 
but illustrate the relationship between the characteristics 
and the descriptions of the ages that were least important 
for the particular characteristics. The characteristics 
were also arranged from most important to least important. 

It should be noted that the line graphs do not illu- 
strate a relationship. between the characteristics themselves 
but shew the frequency ef-responses for.each, by character- 
clot, Gas 
Summary 

No criteria were set down for a method of ordering 
the characteristics of productive society. Analysis of the 
responses illustrated the way in which the industrial arts 
teachers placed emphasis on the various concepts. The 
characteristics were rank ordered from most important to 
least important according to the standardized scale values. 
The; :graphs,.in Figures, 33, 34,35 and 36 1ilustrate.a some- 
what random pattern with respect to the emphasis of the 
different age levels. The standardized scale values in 
Table III also illustrate the degree of emphasis that was 
placed upon the various characteristics. 


Other Findings, 


Some other findings that were beyond the scope of the 
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D7 
problem ,were. revealed as the. data were being analyzed. These 
findings relate to the four basic groups of.teachers that: 
were. organized from the sample as illustrated in Table I, 
Chapter III. These, groupsmwere: 

1. Junior High School Teachers 

2. Senior High School Teachers 

3.) Edmenten, Cadgary Teachers 

4, City, Tewn, Village: Teachers 
Table III illustrates the standardized scale values for all 
the groups of teachers. Only the four basic groups will be 
dealt with. The characteristics were emphasized in a differ- 
ent way for each of the four basic groups of teachers. 
Figure,.37 illustrates the characteristics that were assigned 
as being most important (scale value of +1 or more) and the 
characteristics that were considered to be least important 
(scale value of -1 or less). Only the,extreme ends of the 
scale are shown in Figure 37. Table: III illustrates a 
more complete rank order.. 

A frequency ‘ceunt, fer the methed:-ef respense te. the 
various age levels for the different characteristics is 
mesctirated inslTables«VLs Nile Vili DXi xy Aiea ie andsciii. 
These tables illustrate responses for the most important and 
least important descriptions for the four basic groups, 

Table XIV illustrates the degree of relationship 
between the various groups. This table is better known as a. 


correlation matrix where the value of a relationship between 
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THE RELATIVE IMPORTANCE OF THE VARIOUS 
CHARACTERISTICS FOR THE. FOUR: BASIC 


GROUPS. .OF: TEACHERS 


*Based on a standardized scale value of +1 or more. 


**Based on a standardized scale value of -1 or less. 


two greups does not 


 f + 
exceed —1l. 


For example, the senier high 


school greup shows a correlation value ef .277 against the 


junier high scheel group. 


In other words, the degree of 


relatedness or the similarity in the way the teachers of 


these two groups responded to the various characteristics 
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was low. The highest correlation value in Table XIV is. 
between the groups of Edmonton, Calgary and Junior High 
Scheol, with a value:of .676. This valive jenly begins to 
appreach a significant relationship. The lowest correlation 
value is. between the greups. ef City Junier High :Scheel and 
Edmenten, Calgary. A clese, examination of Table XIV will 
reveal other correlation values which are spread between the 


lewest and highest values. 
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Chapter V 
Conclusions and Recommendations 

A statement of the purpose of this study. established 
the parameters within which the study was done. Three. sub- 
problems. were dealt with in stages to assist in arriving at 
final conclusions. These were: 

1, A compilation of the characteristics of pro- 

ductive society as based on a review of 


literature. 


2. A description of each characteristic to show 
development during the five significant ages. 


3. The construction of'an.instrument to deter- 
mine the interpretation of these character- 
istics by the industrial arts teachers. This 
instrument was based upon the sub-problems 
in (1), and (2) abeve. 

Summary of Findings 

All opinionnaires. were received. and used for this 
study resulting in a 100 percent return which permits gener- 
alization to Alberta industrial arts teachers in 1969. 

1. The source of error that resulted in the instru- 
ment's construction did not have a.significant effect upon 
the results, 

2. Standardized scale values were derived. for each 
ef the characteristics in each of the groups. comprising the 
sample as identified in Table III, page 161, The charac- 
teristics with high positive scores (+l or more) were Scien- 


tific Development, Training and Education, and Tools. This 


is interpreted to mean that teachers placed much emphasis on 
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these characteristics. The characteristics with least 
emphasis had low negative scores (-1 or less). They were 
Economic Structure, and Occupations. 

3. The frequency ef respondents! choice fer the mest 
important description of each characteristic was concen- 
trated in the atomic and cybernetics ages as illustrated in 
Table IV; page 169 (Total Sample). 

4. * The frequency of respondents' choice for the 
least important description of each characteristic was. con- 
centrated in the modern craft and machine ages as illus- 
trated in Table V, page 170 (Total Sample). 

oS. The response patterns.ef the tetal -sample. for’ the 
description of each characteristic were varied and unpre- 
dictable:.as illustrated in Figures 33, 34, 35 and 36, 
pages 164, 165, 166.and 167, respectively. 

6. + A general’ similarity for the four basic groups 
was shown when the most important descriptions were con- 
centrated in the atomic and cybernetics ages, and the least 
important descriptions were concentrated in the modern 
craft and machine ages. This is illustrated in Tables VI 
te Ml, pages-175 te 182%. 

The response patterns, for the relative importance 
of each characteristic, were unpredictable as illustrated 
in Figure 37, page 174, 

7. The correlation values for all groups of teachers 


show that the values ranged, from.-.410 to .676, with only a 
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few values exceeding .350 as illustrated in Table XIV, 
pageels3. 
Conclusiens 

1.. The method used for determining the characteris- 
tics ef productive society was satisfactory for the develop- 
ment ef -a cenceptual framework; however, more effort will 
need to be expended to arrive at more detailed and in some 
cases more complete characteristics of productive society. 

In some cases, restructuring would be necessary to achieve 
apmorescomphete;concept. For example, the«concept of pre- 
fessionalization can be incorporated in greater detail under 
the characteristic of management and personnel. The charac- 
teristic of work skills can be. broken down into more detailed 
sections to give a more complete description. 

2, The instrument was designed to measure opinions, 
and results showed that response patterns (with regard to the 
importance of the various characteristics) were varied and 
did net* shew any predictable pattern. The importance of the 
various characteristics as seen by the four basic groups of 
teachers (Junior High School, Senior High School, Edmonton- 
Calgary, City-Town-Village) and as compared to the total 
response of the entire sample shows little or no consistency. 
This suggests thataindustrralwarts:teachersein general sare 
not in agreement upon the relative importance of the various 
characteristicss: It might-also be, concluded that the teachers 


themselves are perhaps not certain about the concept of pro- 
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ductive seciety. Table XIV in Chapter IV, which illustrates 
correlation values, supports the latter statement. 

3. The assignment of time periods or ages to the two 
categories of most important and least important reveals 
interesting patterns. A close observation of the graphs 
illustrated in Figures 33, 34, 35 and 36 in Chapter IV reveals 
that the response patterns are irregular, This indicates 
that teachers are not in agreement about the importance to be 
ascribed to descriptions of contemporary industry and in which 
age aaa aeme should lie. If it can be agreed that industrial 
arts should emphasize contemporary productive society, then 
it is concluded that the descriptions referring to present- 
day productive society are not considered to be most impor- 
tant for all the characteristics by the industrial arts 
teachers. This can, be clearly seen in Figures 33 and 34 in 
Ghapters lV. 

4, The opinionnaire developed for obtaining frequency 
and scale values of teachers!’ opinions about productive 
seciety was satisfactory. Part Ii of the opinionnaire needs 
to be, perhaps, redesigned: to give a clearer intent of 
response requirements. Reliability and validity studies 
should, be performed to establish a more powerful instrument. 

5. If-it can be agreed that the objectives of the 
industrial arts curriculum guide for the, Province of Alberta 
set. forth the content that is to be emphasized in the instruc- 


tion,oef industrial arts, then it is questionable that these 
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ebjectives are being met. The characteristics of occupa- 
tions, materials, processes, socialization, and industrial 
organization received little emphasis as being most impor- 
tant toward teaching industrial arts. Table III in Chapter IV 
supports this statement. 

Recommendations 

The following recommendations resulted from the find- 
ings: 

1. The instrument used in this study. should be 
reorganized and administered to students of industrial arts 
and students not involved in industrial arts to obtain com- 
parisons of understandings about productive society. 

2. It would be interesting to observe results of the 
instrument used in this study on the following groups of 
people: (a) industrialists, (b) administrators--industry 
and education, and (c) academic teachers. 

3. The instrument should be redesigned to measure 
factual knowledge rather than opinions and administered to 
industrial arts teachers and students in general to deter- 
mine their knowledge of the concept of productive society. 

4, If it can be agreed that the concept of produc- 
tive society is. an important segment of education which 
requires.an understanding by Alberta. youth, and if it can be 
agreed that. industrial arts should accept the responsibility 
of transmitting this understanding, then it is logical that: 


further research and evaluation of the concept of productive 
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seciety is needed in an attempt to make its meaning more 
consistent with industrial arts teachers in Alberta. 

5. Little has been done in the past to develop 
instruments which are of use for determining the understand- 
ing of productive society. The instrument developed for 
this study could,serve as a basis upon which further research 
is conducted to determine the understanding of productive 
society. 

6. Finally, it is recommended that the characteris- 
tics of productive society be reorganized to include: 

a. A complete description ef each character- 
istic in a contemporary setting, and 
b. Previsions in the structuring technique 
to make additions as technology and time 
preesresses.. The structure could be such 
that an up-to-date description of various 
concepts can be,maintained. 
This researcher is in complete agreement with. Blomgren (1962), 
who. stated: 

The dimensions of industry in.America are almost 

boundless. Much more needs to be done to iden- 

tify the most important and basic element of 

industry that all industrial educators must know 

to be able to perform their jobs in a satisfac- 

tory manner. A.minimum level of demonstrated 

understanding needs to be established. Possibly 

some research needs to be done to identify the 

people who. truly understand industrial America. 


Reference to the above statement by Blomgren can be. very 


easily applied to Canadian industry. 
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A baat tile Opinionnaire on Productive Society (Pilot) 
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Your name, along with 50 other Industrial 
Arts: teachers has been randomly selected from a complete 
list of Industrial Arts teachers in Alberta. I have 
made contact with you, with the hope that you will respond 
to a questionnaire that deals with the characteristics 
of productive society. The questionnaire is divided 
into two parts; detailed: instructions precede each part. 
The entire task will take you about 45 minutes 
to perform (the task may. appear enormous at first, but 
can be quickly completed once started), Because only a 
small portion of the entire Industrial:Arts teachers. are 
included in my sample, it is important that all of the 
questionnaires be returned if my analysis of your responses 
is to be meaningful. 
REMEMBER 
There are no right or wrong answers. Let your 
own Opinions about the various characteristics guide 


each of your responses. 
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PART ONE 

This part of the questionnaire is designed 
so that YOU.can tell me what at SR ee are the most 
important characteristics of productive society in the 
teaching of YOUR industrial arts-classes. 

Examine the follewing pairs of characteristics. 
Please indicate by an X which characteristic of each 
pair you think is the more important one in the teaching 
ef. your classes. 


Sample Question: 


When teaching industrial arts, I believe the 
most important characteristic of productive seciety is: 


tndwcirias relatiens <«——-—<o6e.ce = K: 
Research---------------—-~---~---------- 


If you place your X oppesite industrial 
relations, then you- are telling me that, in your. opinion 
you believe it is mere important that industrial arts 
students be taught, content related to the field of 
industrial relations rather than content related to the 
field ef research. Keep this-in.mind when.respending 
te.each pair of characteristics. 

NOTE: 

Respond to every pair 

Mark only ene response for every pair 
De not. spend time over. any one pair of 


characteristics 
4, There are no right or wrong, answers 
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PLEASE REMEMBER TWO THINGS 


1, he, frame: ef.reference. te.keep, in. mind 
te; WHEN TEACHING INDUSTRIAL ARTS; I- BELIEVE THE MOST 


IMPORTANT CHARAGTERISTIC @F PRODUCTIVE SOCIETY IS: 


2. Make your choice to the above reference 
enly?’from PAIRS OF CHARACTERISTICS (The pairs of 


characteristics now follow). 
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OPINIONNAIRE OF PRODUCTIVE SOCIETY 


WHEN TEACHING INDUSTRIAL ARTS , 


PART ONE 


CHARACTERISTIC OF PRODUCTIVE SOCIETY IS: 
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You've now completed PART ONE of my opinionnaire — thanks again. 


Before you move on to PART TWO, would you please flip back through the 


preceeding 9 pages to ensure that you've responded to each of the pairs of 
characteristics. 
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14 
PART TWO 


Part two contains a total of 23 sets of state- 
ments. Each set consists of a series of descriptions 
ef a particular characteristic of productive society. 
Please examine the statements in each set and make two 
decisions: 

1, Which descriptien ef a, particular 
characteristic, is the most important one when teaching 
industrial arts. 

2. Which description of a particular 
characteristic is the least important when teaching 
industrial arts. 

Indicate your cheice by placing the letter of 
the statement you choose in the space provided at the 
end of each question, which appears like this: 


is the mest important 
is the least important 


Sample Question: 
When teaching the concept of Research as a characteristic 
of productive society in. my industrial arts class, it 
is my opinion that content which emphasizes: 
C is most important 


a is the least important 


A. The utilization of.one or two persons to conduct 
research 
B Research is not significantly important | 
C The use of computers and skilled technicians 
to conduct. research on a comprehensive basis 
D The use, of research only in educational institutions 
F None of the above 
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If, for. example, you indicate C as the most 
important description, then you are telling me that, 
in your opinion, you believe that content related to 
extensive use of research, is most important when teaching 
about, research. in your industrial arts.classes.. If you 
indicate D as the least important then you are telling me 
that: research, carried en in educational: institutions is 
ef no importance to you,, (Keep this in mind when making 
your response). 


PLEASE NOTE: 


1. Whether you teach some of the characteristics 
er. net, please respond to every set: of descriptions. 


2. Deo not make more than two responses per each set, 


1. When teaching the concept of Natural Resources asa 

o ° . 9 AUER (ES RARE LUG ESEOT SS SEE SRLS GES SS 
characteristic of productive seciety in’ my: industrial 
arts classes, it is my opinion that content which emphasizes: 


is most. important 
is least important 


A Development ef forests, land, minerals and water 
resourses. 

B Enforcing the conservation movement. and more 
extensive use of research 

C The use. of coal:and iren 

D Use of land for agriculture and forests for structure 
and fuel 

E None of the abeve 


2, When teaching the concept ef Management and .Personnel 
as. a characteristic of productive society in my industrial 
arts classes, it is my opinion ,that content which emphasizes: 


is most important 
is least important 


A Existence of bureaucratic control, heirarchial 
structure and techniques of innovations: 

Bo Invelvyement of managers, fereman, inspectors anda 
Simple authority structure 

C. One man whe controls the entire production 

D None of the above 
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3. When teaching the concept of Communication Information 
as a characteristic of productive society. in my. industrial 
arts classes, it is my opinion that content which emphasizes: 


gale) OQ) 


is most important 
is least important 


The use of transistor, laser, long distance 
communication and electronics minaturization 
Radio, metion picture, television, microfilm, 
magnetic tape 

Communication by water, rail, telephone, telegraph 
Communication by messenger and word of mouth 

Two way radio, radar, vacuum, tube, control of 
equipment 

None of the above 


4, When teaching the concapt of Materials as a character- 
° ° . ° ° ° ee ee ON Se ~ 

MStic Of Preeuctive seciely imi my) industrial arts, classes, 
it is my opinion that content which emphasizes: 


w bP 


“ag enfees) (C2) 


is most important 
is least important 


The use, of wood, iron and bronze 

The use of powdered metals, and alloys for greater 
strength and heat resistance 

The use ef steel and copper 

The use of alloyed steels and aluminum alloys 

The use of plastics, super alloys, magnesium 

and titanium 

None of the above 


5. When teaching the concept of Socialization as a 

o ° * ° Ce eS a RS RS ° 
characteristic ef preductive :seciety in my industrial arts 
classes it is my opinion that content. which emphasizes: 


Cite 


is most important 
is least important 


Decline of the rural community 

Integration of societies and various cultures 
Leisure time, mass society, modernization, 
technelogical influence 

The family group is most important 

Nene of the. above 
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6. When teaching the concept Production Systems as a 
characteristic of productive seciety in my industrial 
arts.classes, it-is my opinion that content which emphasizes: 


Ss @ 


ray ia 


1s most important 


is least important 


The use, of transfer machines to replace manual 
material handling 
The use. of quality control, inspection, computer 


controlled production lines and systems organization 


The application of machines. to cutting teols 
which are manually controlled 


Employing systems of mass production, automation 
and standardization 

The use of simple hand tools, manually operated 
None of the above 


ie Pe Wien cCoacimngs ne concepy Work ols lis" fase Character= 
istic of productive society in my. industrial arts classes 
it is my opinion that content which emphasizes: 





is. most important 


is least important 


A Skilled inspector and mechanic used where mechanical 
operations replace the need for machine feeding or 
tending 

B The use of a generally skilled craftsman and 
unskilled manual labor 

C Highly skilled technicians used for increased 
maintanence and computer programming 

D A combination of machine use and skilled craftsman, 

E The need for technicians, designers and planners 

F’ Nene of the above 

8. When teaching the concept of Training and Education as 


o ° ° (>: Se, ERE SL: ES he DERE. | RERUECRT GRRE EE Te 
a characteristic of preductive seciety in my industrial 
arts,.classes, it-is my opinion that content which emphasizes: 


is most important 
is least important 


The significance of apprenticeship 

Simple education based upon religion, reading, 
writing and arithmetic. 

The significance of science and mathematics in 

the process of education 

The use of manual training and some industrial 
training and general education. 

The importance of general education, professional- 
ization, highly skilled industrial training, computer 
instruction 
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ay» When dagharigigt ewe onoepip io f Marketingias sencharacteristic 
ef preductive ‘society in my industrial arts classes, it is 
my opinion that content which emphasizes: 


is most important 
is, least important 
A Invelvement of foreign competition, increased 
consumption, improved, stratigies for marketing 


B Demand exceeds, supply because of poor production 
techniques, 


C Small amount. of trade with foreign countries 
D Emphasis on increasing local. and foreign consumption 
E None of the above 

10, When teaching the concept of Labor as a characteristic 


° ° ° ° a: RS ae : ° ° 
ef preductive ‘seciety in my industrial arts-classes, it is 
my opinion that content which emphasizes: 


is most important 
is least important 


A Labor is characterized by collective bargaining, 
worker morale, specialization, incentives, work 
motivation and conciliatien, 

B» Labor invelves a. single craftsman who constitutes 
the sole ferm of productivity 

C Employee -.employer relations are such that there 

is little regulation of worker time and conditions 
and the existence of only a few unions. 

D None of the above 


11. When teaching the cencept ef Power and‘ Energy as.a 
characteristic of productive society in my. industrial 
arts classes, it is my opinion that content which emphasizes: 


-ls most important _ | 
is least important 


Use of muscle, wind and water. 

Use of steam and the steam engine. 

Significance of electricity, petroleum, internal. 
combustion engine and portable power. 

Development of atomic energy, hydraulic and jet 
power» 

Use of neculear power, natural: gas and solar energy 
conversion. 

None of the above 
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12. When teaching the concept of Inventions and Development 
as.a characteristic of productive society in my industrial 


arts classes, it is my opinion that content which emphasizes: 


D 


E 


is most important 
is least important 


The development of power: conversion and mass 
productien ef textiles, iren-and steel machinery. 
Development of scientific and technical research 
laboratories manned by professional’ inventors. 
Development of certain techniques which include 

the wheel, extracting process, metal bridges and the 
use of gases, 

Development of mining, textile machinery and the 
establishment of medern chemistry to improve processes 
Nene of the above 


13. When teaching the concept of Industrial Organization 

° ° ° eee te arn tet ee cis des Se ie lie ee ee 
as aicharacteristic of .productive seciety in°-my industrial 
arts classes, it is my opinion that content which emphasizes: 


D 


is most important 
is least impertant 


Individual owned and operated business enterprizes 
and the establishment of craft guilds. 

Small companies privately owned with, little 
erganization control. and the need fer vast sums of 
money » 

Organization was based upon corporations, utilities, 
public ownership, stock holders, and government 
centrol. 

None of the above 


PLEASE REMEMBER 


Each set. of statements. contains several descriptions 
ef a particular characteristic of: preductive society. 
Examine each description and make two decisions. 


as 


Which description of a particular characteristic 
is the most important one when teaching industrial 
arts» 

Which descriptien of a particular characteristic 
is the least important when teaching industrial 
arts. 
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14. When teaching the concept of Planning and Control as 
a characteristic of productive society in my industrial 
arts classes, it is my opinion, that content which emphasizes; 


is most, important 
is.least important 


A Characterized by computers, data processing, 
numerical control, efficiency, study, and quality 
control. 

B Planning is performed by a single individual using 
blue printing and simple specifying and no quality 
control. 

C The use of some feedback for purposes. of data 
evaluation and precessing and mechanization 
improvement. 

D None of the above. 

15. When. teaching the cencept of Toels asa characteristic 
of productive society in.my industrial arts classes, it-is 
my opinion that content which emphasizes: 


is most important 


is least important 


A The use, of simple. hand teels fer simple operations 

B. Ui high speed computers and machine tools 

C Simple/machines based upon wheel and shaft 
principle. 

D The use of automatic machines to extend simple 
machines 

E The automatic factory was made possible because, of 
precision. 

F None of the above 


16. When teaching the concept ef Processes as a char 
istic ef preductive seciety in my industrial arts classe 
it is my opinion that content which emphasizes 


is most important 
is least important 


Sheet glass, metal drawing, assembly line, extruding 
Bessemer. and open hearth steel, hydraulic, pressing 
Iren- puddling, slip casting, cerventation carburiz-= 
ation , 

Casting, forging, wood turning and casting on process 
None. eof the above 
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17. When teaching the concept Scientific Development as 
a characteristic of productive society in my industrial 
arts.classes, it is my opinion that content which emphasizes; 





is most important 


| is Teast impentant 

A Scientific. and technological, work has become 
similar and science serves as a basis for further 
technological developments. 

B Mathematics is clearly related to science and 
scientific developments are based upon simple 
principles. 

C Certain developments in biology, chemistry and 
physics do not relate to industry and’ do not 
affeet its 

D None of the above, 


18; When teaching the concept Consumer Products as a 
characteristic of productive society in my industrial 
arts classes, it-is my opinion that content which emphasizes; 


is most important 


is least important 


A Household appliances, guarantees, luxury items 
synthetic materials. 

B Emphasis. on simple utilitarian and’ asthetic goods, 

C Enterpreneurialship, supply sufficient for all 
demands, retail - wholesale selling. 

D None of the above’. 


18. When teaching the concept of Occupations as a character- 
istic of productive seciety in my. industrialvarts classes, 
it is my opinion that content which emphasizes: 

is most important 

is least important 


A Occupations are simple and do not involve detailed 
catagorizations. 


B Specialization, social mobility, job classifications 
are a.part of occupations. 

C Some occupational structure is evident with influence 
ef class lines. 

D None of the above 













(eyed aftisasist? saeaneo ott 
—— ge me ee a - 7 
Ti YTSio8s evitoubetq 2 


fiquis iw inagtnes tard mickes yn 


cz a 7 T. — on 
cesar YSgeu om eL : 





f =. ol P : . cnt = je + on 
3 : L0W Pde aan no Os 2 id J ra tigtnesioe A 


- : ‘ b — . 
= J A a4 WITS TEI UiLe« : 









gols > Jse&igolontised 
1 yiasbeslS €@f eocrtaensitet a. . 
etaamqolsveb siiittne ide 
»eolqtonizg _ 
gqelaveb nist¢es 9 
E j bal ‘son ob eoteete : 
£92 toeRes 
{i i? to snow da 
a. 
oo sft gnstoses nmeaW Or - 
PIU DOAG do olverts ponte 
bgo yo ef ti ,aegaato ete _ 
ilqqges hletfezueH A 
aitedinye ~ 
: o aipecqond Gg 
ifalseiwvenst@ising 35 
J ~ Listes ,ebnsmeb 
svods sont mon g 
" 
-397 & & 25 enoitsquoo0 te tqsones ont gnid prehe nsoniW ec 
; airs [siataubal ym mi yIeiooe evito boug to oitek i 
:2eslesdiqms dordw tastacoo +ed3 neingo ya ef ni 





b ae r 5 =, : 
Sustroqms tzom ef a : 
7 i 


tnstro@mi Rinecapten 9 
7 , 

! 

7 


balieteb aviovmé ton ob /bas sigmia | us 





a poe aot cps om Lstoos 





20. When teaching the concept of Transportation as a 
characteristic of productive society — in i my industrial 
arts classes, it is my opinion that content which 
emphasizes: 


is.most important 


is least important 


A Short range, small freight movement on land and 
water 

B Use of steamship and’ train for some continental 
‘tra Veds 

C Use ef large freight.carrying air craft and electronic 
centrel ef road and air ways. 

D Use of jet aircraft and improved atomic applications 

E Use ef diesel, conventional air craft and improved 
reads fer lecal travel, 

F None of the abeve. 


21. When. teaching the concept of Services as a character- 
o ° ° o ° i a TEES EEE Lae Fi ‘ 

Merve (OL preducLivVe SeCLEety in my industrial arts classes, 
it is my opinion that centent which emphasizes: 


is most important 
is least important 


A Maintenance. and hardware service for small 
applications 

B Service industries such as hospitals, universities, 
government and domestic. 

C. Not significant 

D ‘Nene of the above. 


22. When teaching the conc ept ef Environment as a character- 
istic ef productive seciety. in my industrial arts classes, 
it is my opinion that content which emphasizes: 

is most important 


is least important 


> 


Physical factors had an influence upon industrial- 
ization. 

Production techniques had an influence upen 
industrialization. 

Seciocultural factors had an influence upon 
industrialization. 

Production design factor had an influence upon 
industrialization. 

None of the above. 
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23. When teaching the concept Economic Structure as a 

o ° a ° ROC nee Oe ee ee ° 
Characteristic ef preductive seciety in my industrial 
arts classes, it is my opinion that: content which emphasizes: 


rliitsa eG 


is most important 


. 2) 2s_ feast imperfant 
Large scale capital investment into research and 
development 

The use of limited outlay and profits with only a 
few wealthy 

Investment. into industry is.not important 
Increased productivity caused increased investment 
Large capital investment good public ownership 
None of the above 
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Opinionnaire on Productive Society 
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OPINIONNAIRE ON PRODUCTIVE SOCIETY 


Your name, along with 50 other Industrial Arts 
teachers, has been randomly selected from a complete list 
of Industrial Arts teachers in Alberta. I am.contacting 
you, with the hope that you will respond to the enclosed 
questionnaire that deals with the characteristics of pro- 
ductive society. The questionnaire is divided into two 
parts. Cetatiea instructions precede each* part: 

The entire task will take you about 45 minutes 
to perform. (The task may appear enormous at first, but 
can be quickly completed once started.) Because only. a 
small portieniefythe-entire Industrial Arts: teachers are 
ineluded in myqsamplesliteisrimpertant that .all.of.the 
questionnaires be returned if my analysis of your responses 
is to be generalizeable. 

REMEMBER 

There are no right or wrong answers. Let your 
own opinions about the various characteristics guide each 
of your responses. All responses will remain strictly 
anonymous, and the analysis will be by groups of teachers 
so that no individual can be identified either by myself, 


or by readers of the thesis. 
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PART ONE 

This part of the questionnaire is designed so that 
YOU can tell me what YOU consider are the most important 
characteristics of productive society in the teaching of 
YOURD industtrial arts classes. 

Examine the following pairs of characteristics. 
Please indicate by an X which characteristic of each patr 
you think is the more important one in the teaching of your 


classes. 


Sample Question: 


When teaching industrial arts, I believe the 
more important characteristic of productive 
seciety is: 
INaUStrPiad. Relations. 4 en. sa «. AS Ae A hor as 
ee SG Hace atnin a Sai este Gio SMe le os aim Seo nlehe wm ies s 
If you place your X opposite industrial relations, 
then you. are telling me that, in your opinion, you believe 
DE Le mere important’ that“industrial arts, students be: taught 
Gentent related to. the field: of industrial relations rather 
than content related to the field of research. 


Keep the Lunstated] common stem in mind when 


responding te é6ach pair of characteristics, 


NOTE: 
1. Respond to every pair. 
2. Mark only one response for every pair. 
3, Do not spend excessive time over any one 


pair of characteristics. 
4, There are no right or wrong answers. 
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PLEASE REMEMBER TWO THINGS 

ff. for fart ‘One of the questionnaire, the frame 
of reference to keep in mind is: WHEN TEACHING INDUSTRIAL 
AP Le eer a ebewegs lik MORE [IMPORTANT CHARBACTER ISLC. OF PRO 
HUCTIVE, SOCIETY [5% 

2 There are 252 pairs of tharacteristics. 
Please make one response for each pair. 

The characteristics have been derived from an 
extensive review of literature and may appear somewhat 
vague. Please let YOUR own thoughts about each character- 
istic guide your responses. Please do not concern yourself 
with the statistical analysis of the questionnaire. (The 


pairs of characteristics now fellow.) 



















x 
_ 


< 
O 
Ri 





sO THT 0 WT agaMs if | 
sexi sad? , Siisnnbdivyesup sit do an0 destinies lit = 
IATATEUGHT SWTHOAT MIEW ek Satan geod wit sonersten!% 
-O24F IO OLYSIASTOIARAND: THATAOUMT SAOM- FHT AVAL TOUR 

peel YUIIOO2 SVPTOUT: 


eclitaisatosisis te etésq S2o ars) sishtT74s 











tisq #569 rot, senogest smo stem sesold 

(6 ost beviteb nesd evsd epivetistosisdo on ‘nintt- wee 
wetoe tssqqs yam bas stutsrsti£ Yo weiver svienetks 
“(2 Goss tyods atiquedt awo AUOY tel sesel? .sugay 
agsono05 ton ob saseld .asenoqast avoy sbivy sitab 
etianneitesyp sdt to key lunsiieadalcane sat dtiw 


~ 


(.wollot won eottatrstosisio. to erisg 


: Liverorat 49 Le s) 4 ine oy eHh 










ac >= 8 


OPINIONNAIRE OF PRODUCTIVE SOCIETY 


WHEN TEACHING INDUSTRIAL ARTS , 


PART ONE 


CHARACTERISTIC OF PRODUCTIVE SOCIETY IS: 


{ 

Communication Information ...........0.0cc0rc.d 
i | 
EMMVInOnmentee eee eee iter ase cteecbatesavanred \, 


Natural Resourcesteters ecnieesttstasascastresstanten: 


seer eeas 


Planning and COMM Olam mccsccss:sicrmsncescndecnennans 


PIOdUCtion"SYSsteMmiswceaicinsmisvarit | 


CONSUMER | PhOCUCES eecsesceeste acess eeeaes ran cese eral 


INatrira lik R CSOME CCS Ries cccctocaseccaecacesaeacevsadaaan 


SCIENtITIC DEVEIOPINIEMT sae. cmcscassivassecsesennessneds l 


Natlnga lim @SO UKCOSisseeccunsaccnsosanrevanceeusvorcavaesest | 


TOURETTE LET Ee ca 


Gain scltn Shae ROC UCtS terns one ces tte pra saennce sae | 


(aWitelelainclal Geecarteacabcion nce ss eee pine area err cecmeey { 


NAMIE LING Ratner sworsonceotosansatewabasaensvneanareaine | 


PAM ANG | GOMEF Ol aercc, a-vinasnennsdassoveoveven ns 


PANS LATION os venncanssavcovnssonausncinwonbcaiovanconanee | 


EMUINOIING Mbaseneecercestceres eseerticcreevaccnmuacoesacnears 


PROCESSES Sa ie satacun:coa aise cle iugurdetbenateansawamaclouucias | 


COMSUIMEetRHOGUCtS ster cenccetente ese etanernt sees 


Neatiinalie R@SOUNC OS. sac. acne stm cammpoeacinmemeaearsaieanels | 


WeatentalSaeerte tr csc aterie. eases aceneainars fede vents 


ae vnenes 


| BELIEVE THE MORE IMPORTANT 
| 
INatUna la eSOUTCCS semen eeenstenctsiatnrdessssneccisny: Lane 
| 
Inventions and Development.........:...0: cere l... ae 
Power and Energy...... ul pen ie Ba is Be Ce So | saree 
VOT KES Sseeerete parte wert wameteu senate tants Bre A ecereee 
LEADON ree recor oct flees casneee Fate eens hee Tunea eearaiean | meee 
TaMniIG ANG EGUCATIONS siceaceearcseeaessiee nee nae 
PONG aNnGln ESMGIdy cccerensatesccnaexescabacoscs dopaesss dtica ne 
PL PANTS WE HO Oc ccecCrs aires candslacormeustnesissdestenuna | Sees 
PFO CESSES Meta tenses. aoc is cere atinene eeticanceaeminad ee 
SETVICETIMGUSIITGS cose cossiemidaevaratareruretscns oat ee: 
aD Otte vate eke ee CE Re a ee EEK, ee 
ECONOMIC ro thUGeUie sa csreeeneteeeteeeeeen eas [i oe 
POGUE TOM SY StCMNS vis cnacutencubieleaesannisssinswaeetivns ee 
| 
Semvice MAGUSITIeSseescteesteetoserectencseeecsresecreet ere, er 
ProductiOntoy Steins sensei. tae eeeer tee are ek | ee 
PlanningrandaComtrol sac peeteese ec ceeewresaneaaredel eatdeses 
POWs ANG SE MELO Vic eiviaves sencenenscnctsscumceesusaionses | ere 
ETIVIFOMIM Chic creeeaeenoscaeiascecn cree rnsaeuescamenececenettic ssc 
TOONS ncerasueshatescaucustencurceneaceeeecarsneecrnetemnere wee | ee 
MarKetividieietcctacccccassccctceancece-aske stents anont-seasibitocese ce 
NattitalreSOurCeS)scenetsccasterteereeencbsrapecnsseccexe | nase 
RPROGUCHOnESVStelS cennccimrennt tetas crest eeard sent 
Nattura lt eSOUPCOSE eas cect ocsavncasavccassucorert<pane | Gove. 
STATO ANG COUCATION ys <sreenesoeunvsnatursnninenixdrdonntaene 



















1 tee 


¥T31ID02 3VITSUGORS 30 TRVAVMOIMIIO 


aN0 TRAY ey hy. 
TWATROWM! 3AOM 3HT aVaIIIE! | STHA sAmnT2UGM ovIH 


@1 YT3IN02 3VITIUAORY 40 aRSTORRM a 


. aepweesh terute or vredeval talasie noltermotnt moizesinummad 7 
7 7 
aa ep pee sssremeayrmsrnseemrarneereywennnanpstee ROOM 4 


ih 7 
pees obey ee ehidetes orn Se NOee FL tmwute : 


sovwornany inane MMOD Bam ginal — 


. ; coseney, OLS are: ¥OGe bet ne bee wed ed PHONES ves MtTateye noliaubort 








er ae 


.roreioevet) bre enoitnsvwel 


youn? bes wwod 
or tl AE show 


nolsauesd baa QniniesT 


anohedbetee O4nes ebree one e ye pi eeseeaese asxweesh lane 
no toomgoleved iio & 


yownd bre rwot 


noienormeneyT 


m agaow70v4 etetereehus inslbeeemys ROOUWOROR ee 
wairteubal esivese? ‘* +994 nee Peeeteay penne reaver netianed ve eapenn ae 
— - -_ 
7 ‘© 


+ eee tewrnna @UDOTF Wwe 


va oda 


ewiautte simmanesgs 


amefeye ne rawbort “~ ~f -ooenceaeeeee ea 
5 zm Vievbnl epivie2 eetrrewe dois becrvteps tech} cadcunss ba aiiasateel nines boa pniaret? 


| a 
— 
3 
- 
‘trintiiiinneeOGeNET 
- A a 
oosyponeyearsanstesersdersensers sd SPOUT ED 
; 


7 - 7 


7 | ae 
: } sicfieeteliptesvenemeteeee ion NOTE bas towot fe RE se 
rv ) spss otuhemee wees read OMIM WwiS sovteehe apveeterperssabentitrsensesiviie QUOOTT ealdecciees a0 


f _ 
a 
awavers aS Ly ee ee ee, ee et errr ers Oe isos (i ska Lead aoe in 


Pig gh aparers sashes ve 1 PE Pens 1S re tered foaeees oe ‘i : : ae > se; ia 
: D 


| ee éreizyé noitoubo4 
Jone bre gninnel? 





ee 
Anan fr ete 


VO GKetSICi Sitar teeter eae tee ocr tate tn wena tarsal Receacee GOmimMuUMIGAtiONelMTOnMATION <cccssepscreneescacessed pe .evers 
TRO COSSOS. ete asec eeire naan suet ove ace nca aan etaceithaatsenes Lea fee ea te ons et cee ee oaeer omaevemeris 
Pea OOS MON OV cae esc tasenan ts vesass tues aesehexnrat nnncenas Par cca e ee men Oe coe Sed dita aasd awed: sad baru 
RSMO ates <a Sesderocneiee ean ate tases cabs yas velonvahansdWagh ican: Sha la AEN Tg oe es etree casei sal nianne anus hae? 
Communication Information ee te ae en ei pm ata Tools eeiieteia ta srs aicienate ves dace o ee nine oie Rye Ald Walab ine denne ren nion Mcaenes 
industrial Organization _ hs: EE ne ay ee ae = Planning and Control BERS C CRA ICAO Cr nA OLE IC COC OOnG Reaituatta'e 
Scientific Development ..cccscccccscccsseescssesesesrenfeceeeees BG COSECS aioe cats ceeauaical ocn cua ciaeenaepeatiaaneeniatan a , Seen 
1 
Planning Control} Ee yn atta coe ea eicleain sine i} See ae EES eof Gates Geshe a RCI eh Oop A Pir ie aR SR ay | seeseene 
, ytion d (DEVElOMMIENE ickccscctescces<pceusens eases: 
ECOMOMCrOLuGtUleermr trust cart crcncsesmes) raat Ipyanhons.an P 
; noes PRrOducGthOMESVStelnSccceccnaince: ty cereeenecssCs <x: tsp cl cnessas 
TMGUSTirAle OnGa mization. tone estes sentocastwocsesen se levdeots z 
5 j 
Plates AG a COMICON hx cessesicsvasdvannudecsantrnons Recon 
BROGESSES er cone ttemeninenracee rsa snacrscccarncsteaceataner|enesuncs 
: Socializatiommmer tascam se este tetetoasceirner eases Pikes 
CED ALTON Siem mer seen test caenstenste vous ivanehvradiocws Sansone 
| 
P vou | OO Stes Meena tae caverns cbanes So tees | Seinen ree iL eehes 
MGOUISE Tal CPOdINIe ALTON Scant screcsanncsts curs sresesins Bass fed { 
; i OGCUIATIONS. opera scetguee cosa racceate tc osershraestaceen sae edocs 
RTP [FUG eee eee eer ass wes caes vod avaneeices be niess 
j 
Nee ; MIATICCE DG) ae sere inte a nsttentneanctiy naciceusas seem: | ees 
evo cue ect...) ee aes 
; CCHIT IONS): ceaes cpecevse te omiete chaewapaabus cera sectenua nas loa 
SOR MICEMINGU SULCS metrmteene teases amaraxcorceniascwnsav eel geuaans 
, POW ean ENGNG Vo cscag ecccesecrerecndsccemnneursinn cane | Lobes 
Inventions and DeVelOPMeNt..........cc...sc.cevses|ermscees 
PRG AScES, (on gees on a coated veer essere Pe Lapree 
PRI COSSES 3s feeas eas eee etcetera rerereae sicdconessenaeealaesdenes 
, Natural RESOUNGES, crecevac:casccces sacs nassocemmeenanncss ee 
PeOingcal: CONTNO Ls ommeerern ti rsesnter| <a. | 
y Work oSKkilllss. sjscctessancpertenaccascsesceracs cnsetesesseeceel nesses 
EMIVICOMMLCM Caen ce cs acasmcscwca mn oetemaasan aneadarnant ume deersous 
wt ; MAT OR IBIS -acnnccvadacmunnaiawanahe ainpsmanesspsi evan eran edencav i geanceit 
RAIMI ANC EUICATION cicctecatanecnednnsetcsaeransesshwhesase 
; Management and Personnel ...........c:cecceecesreeedeceeeees 
PEL S UNOS saxrertaatonteacivoscsseuGneee een seversctaanatl Idearc 
j Biavice tian e in teers eee ccc nosekccnenccaticsacheceneanel meamaecs 
Inventions aiid Mevelopments....cammetesersel sec rsnc. 
: SOcialiZatiOiiecicc-coecssccsetoecssneeee ceo Ueanetes 
NIBHICCEIING wececneraeaeeetccc: cata: ues sccm atermattenmrcnam tsceuer 
; BRO NOMIC HUCTLIUR Ss Prensa atnsnenncmeunenons canas Ieckbaons 
WVGRKe ORlISuammacereteertucscteensacnton: ceereenieteemt carers lene stecss 
: Wanicetitid aaaereccuma tesa naamessccee eer eceancrtachsrenct bsanenns 
PFOCUCHOMP SV StEISisenasacteceteseset eataesicaadaeoom ean Lancaster : ; 
. Service Industries............... Roe aoe ah SES | CO 
PROWUCUIOM OY SLES rrahressowcsstecrimarapestvesentnontaluseseres 
EVI GOMMeNiL sete cacente cn seacaey concen ese eesai chicas velawovanas 


SO Gali Zattoo la seater eee nce nao eo nas eeeraneee rs sisies eas dineis rane 


noiléermolnl notieolnummned 


«OM GSiBlQOe 


; : 7 #ioo0T 


Jounod bas eninnsl9 


zaeas 2014 


.. 10a) 


ngoiaved Ute 2noitnevnl 


sriareyve noitoubart 


inving. bre pninnelS 


nomstilgiood 


2igoT 


anollaquos70) 


Witsoe 


ana 6qia90 


; fiend brs tawod 


ese2sq077 


“orvweR touts 


rene ahve sow 


=e ; ow ?lghateM 
ae _ loenoew9 fre dramepansi 


abd Chae set iii) bined | 


‘ 
CARO be tn mes ppeo cas ctoranee shed ees pert es + 






fon (io 






- 






See © 






















- te Sern 
: ae 
sobsduus ssaculatistnieblorhsaltdionsctes ea [ vo ‘ 
sivoareehs he Brerneydches lena pihatsat lb cnt lene en 
4 
‘ . aa oP : . 
ee@e tee conve sileviiesap shaeteoteebasnnihela aan boa yowod : 
2 7 = “< 
i pepe HOHGENOTA NoitesinuMmMmad 


i 
6 


| lite er a muhuie simonosd 
Uhisern noe on HOMES leebaAl 


ne 


dentin costes a terpeenadorea OES: 


_ — 


| sottinprttonteaen OSINAQO lemteubal 
covemvbthd eed ctvleyerved QO 


, Lotiwewenee(QH89008 bre pninieiT 
ahve -entpatenepeserentend@ i2ubnl aonnee 


a sssistineaspaiithemagteved tne anolananl 

° —_e a ceotenvnttheniee vote didern RM@ZOSOTT 

ao 
ee 


‘Gam 4 iomve ; 
sninefinsreatoneciincnnnrQOlteoute bas gpiniant 


sereeeteb ene nes seenqereneeepeorennoes be Hee 
/ : - 






@ > 


iit aid Hip is? 
i 


7 
7 


, 


ES Cl leer ere Roe dit. atta cena ny i tpannentncndecnvarse fsakheiee INGUSEHIAl MCOECAMIZAT OM in cocaetiicastneaasearsccavronas seers 
Training and Education........ceccseseeeeederenens SERVICE! NIG SENSE pe, casssswaraindsoneechcsdbrodeteachdial cadena 
DAR QTL Gi ceecm crate aaw ea sacacakecoaeceaesavesdusievs sec | rss: ECONOMIC EUICEUINO) ccaniysdcsunsrttecernctsvansserivesiofeséonees 
FEMI INO MMT GU itemsace tniecee acme teceenecey Maan te ania canieds pensents SOnVAC CE INCLUSE CS meee ener esau ia tae teeter crenecccustovesecs 
PlaLLWIG) ANGE COMO prose ceoscnscnndsenenenenderssurnne PROCUIOBEON Sst a atte caieiianisnunosvertiices | anh 
EC AROS sore r asset cae aes tae ears cas onttssageaadeaetcrsxe PEOCESSOS eer ee eee treet onan 3 here es 
EGOS DIS: cent ha tien meteawnkinctsncacbvun dinate | paar NAP eo ES] SB Ree ee Pa ae ne | ee 
ENVIGOm Mine Ritaecearmene retin ai cwscrraceaes scavermarstsscosinne SoCal zations Poe oe ae Sele es bi Be 2 
Marketing sie cas ciatere el ateiniaai aa ioeaig diya oes ss ainal a clea sete otniale Mee | Sanaa Nata lmRiesmrnicesat i neces doc cceec aes pecence cece } 
SOCAN ZALLON pececese reac cestee ree vets cnaehcraeispieaninnc’s cc nen bactetcsiat ERANInO iat aint ren eens ee aoe eee eo Tah 
Management and Personnel ............ccccscueerses | senate Management and Personnel............000 ee iz 
! 
ECOMOMIGES TRUCTUCHmeesentomesstoontaatiasrereesatornns iateoies Vefovarormnice SuablodUl dea. oes cessaees oneness neem Ce 
POW ere ands EMEhGVieeceos ate eseachueesv tee varsaanbereneed (ike o. Communication Information ...........00.ccceese-00 Ae ee 
{ 
PROGETIONMSYSCENISI: +..:ctrac ceesveraets esc nase | agtaitse es SCMICOMINGUSERI ES: ..2. 7 tare eee cere cece meas en dat vex 
| } 
SEK LING eure eet cree ccrersananveriodnd eres Power ard Energy wcrc serececsteeeeesesesen Ps 
ere : 
Traiming and Education ahicc..slccsstaalestebach. SGICHIEHICRD CVEF OD MMG Asc cacpcerccecaseneeeaeences eeceee eee 
cTeyol es aden pices erie cccnern crete terreno ecie | honest BICreM SIAGIT OE HOTA ce etree ch ceut. usa ecauanmeceemumecenrss H bees 
URGHSEr al POPGANIZALION a cdedscsininveecwonvewernves aes Tal ning and SEG UCatiOn ccintsccscspecwrpeowsicowstows«teacairan 
; 
I a ape rere reer nene apres | ss ak PEO COSciSeestieghy ecrh: oanpalgtesetas er cc-seenine Deal 
Fe POE CU aoa ak erate te ay hel aaa TranSDOr tation jges. vine se teen erptasienaynacesmweserescenas ieee 
Management and Personnel .........::0:sseeee | pennnenes ELIT CN aeRO ORR ae ae AOS ki A Waa 
ENVIFONIneNn taco Cii ia wcnsnesccnecccsnnancinsninancansinanionaduaninnases PROC SS Siet aoe eetweeh hoch atk ee ae ere e ee Pee 
PROCESSES. .irssecscseensnnarcnrestnsenersncessensacereonsnenss | pateeeees Le ee) pint sate one id Serle darn tererna tre ce coreo dy Mego 
Planning and COontrol..........ccesseccrererneredenreneres Market irnig eee ceria te scree edicts 
Powersand, Emergy ......cccercsvacssessearserccrreecenee | Ween Materia la etnteniast acme ees 
Cre FE GUCATION occacse<risaisnacdduansancteudotaises= ProductronmSy stents tts ri ccermteaiiwursenmninseetscnetens 
Selentific, Developmenmtics miccccssocigessseveasuessats | diese VI TOT ial SOI eee rererrotiecst eretuestneeerrneeenannicsivnsinvesenvin 
Managementeands Personnel. ...scsccccrcucsreasadsdavanansss ECONO MGM tC Ture ME Es vecriwersewcrevvieettonsedbeneenes 


, aie oseuse MOUESINEQIO laintaubnt: 


ssitPubn) aolywe 


| beiststecsee PONE Simones 
zaivievbn! 4sivise 

; ermerye nomoubor 
asees0v4 
aide sow 


nenrecifeion? 


ea huoesA lane 


_Inemnoilvad 


riwewet bie inamapens 


Gurisuite simonoad 


ITSO fitefraununwmo) 


rei iteutrnt sonns2 


vpjand bane wwod 


tnefnelisveO alitesis2 


noise voqenasT 
nome Oris pninievT 





é i & mihi alk phe ast Ob h+ de aay aps is soos» 











en ees + UPTO AERC HENAN NIEOLAT OAs eet the dere ee pees * at 
> 
: 7 ; : 4 ; 
eee Soe onaE ANOLE APEPF LaOeeSaAPESI YE Lt nije 
aotnethnod und 
bo €<PO 4 bd Odie DECREE ALO dodbb s cvscndecceddbet es 
















bee weed 


togend N00 bre onion 
ae be atin itary OMCGUIIO i 


cinsasiuaensiemaaaal 


a >a 
Oe ee Hotes STS TEM 


* onl 


lerncess bre Inemepanel 


whe imanoad. 

ieee iter seen MERON be yew 

» eenoeye olyboart 

danas . <oorvpetintets otevhs oe piihenseiiidensaneney iat an 
euitee at ee noitsouba bre enicinT 


a 
PF » care 


Zig. EF = 


1 re.” x wy 


wiaee aml au. steer 
jn Se) 
: » 


7 : -4§ gene pel 
 Soemnnne wre peer 
| 4 7 
tee hy a sort Fe : 4 


er? ees: 


oh: 

i -mnatenoniiegtiel 
E | 

C 


2 2 ; 






. ad 


Mate ean rer, Caracas detstiaxacdee sewars oesantunoncre? | Been 
Inausthialy WEVGlOMiMeMtarcessseccrce-cerseareresseeesde seecautee 
MVORKZ OK ULSwiecummes ane eeamtrceaaeeeaen panniesteaieiaeecetheanreste 
SCLEM LANGE OCVELO DIMGMtareseumeientcetee ts sentcnsiaedeesn cans. 
WORK OKUStacsrt cetera ce cease ne ectine oa tees ccc smcnies easy | Brana 
Inventions and Development..............:seeeeceee i Maser 
faventions and Development ...c-....:ccc-crereesdbuaeeanes 
OyereLUYSESTIRO A Shantinc: acto ncocpaconucice doongpobeCeaacec’ scpasoetbaACaRA de 
WatenlalScincisercemsateceetataatecs ress aaatonsareecsdeaien | Ree 
ComimunicationmlmionniatiOnlteccccesensssrenss.s oere 
MF ATISOOLCAtIOM sececteter crease on eet e cane seme banded ceusiat 


Economic Structure 


Production Systems 


Economic Structure 


Pee renee meee eres n eee peevseeenenuseenereeee 


Ce ee eee eee ee ee er. ee ee 


RP e reer ee mn ee eran ener er en eeeaeatebesiasane 


Aen ee ee eer meee e eon eee e renee ereeebesoenens 


COMMUMICAON AMON MALMO Mseccccssechessksastoasedlesoenoes 


Economic Structure 


Power and Energy .. 


eee eee Cee Tee eee eee ee eee eres Pee) 


Tere ee eee eee eee eee eee Pe 


PETA | COMO Mes cata aasanseseweensngsnne<ien ceed oad ents 


Materials........ ec 


Transportation......... 


eee ee eee eee ce ees Ce 


eee ee eee eee eee ee eee eee cere ee 


So on i 


Seo 


Oe e CeCe eee ee eee eee reece eee eee Cee 


Consumer Products. 


eer e eee eee eT eee eee eee 


Communication Information............... 


Training and Education........ 


ipamsMOntatlOnerts:. caearccss vee 


WArIKCUIOG te. taseravecgatescees ocatier dao 


PrOCESSESE ee eee cerita s 


Industrial Organization......... 


PROCESSES Ae Ie ee 


Management and Personnel .. 


| 

| 
Cee ie er ie seus 

| 

| 


sm slin a Sioue spre usaniep'aW on Diiedaten 


eet eee er errs Seren 


CommeiniCation ll MfOnMatiOnnecccscete ees seeks eeee 


VIaTKE CIC sercenceeete ee ereeeeeter ce 


Power and Energy...............5 


WCCUMALIONSc eee 


Inventions and Development...........c..ccsceeceee shee 


Socialization Mies eee 


Powereand rFEmergyauiindecnsseertes tsereeiee tetitets adie saves 


Industrial Organization wes ctrtscceee nes Meese haaveas 
PrOduCcTION, SVSLOINS sn ciacas eeu mis eethecde cece, ee 
MahANSPONtatiomrccsnmcesiee ree eacereeoee ne mercer aces | Ree teat 
[ab ORsirctetntacerincce tare sec eeeueonsautiotemee tr rind aes 
ConslimeraRnOdUGtS maces se menenertecree te eees en 
| 
POCESSES etre rrstarark ccnaeeerants ced crre cer ctituetves aera ee 
EGON SETUCTURE cs cseietecceseracstesderseassenecaedcasuiors 


frist [itt etal solissinummed 


Ga HE Oe oe ove wnoigsub’ Gan eniniesT’ 


fr asa naires ogeneiT 


be ; 7 sarki «1, PRAIA 
. nobasinen® leiteubr! 


; ‘e ied 


. inemnotives 


cesseee 9OT 


onsineh| neizapinueriro) 


aisivetal 


loa) hve Brineal4 


~eenooTt 


lonnaey? tae tnecegenal 


wnlarrnnocinl Ae teniniennoo 


gnitesvaM 


yeiena bne woo 


_anoitequasD 


whe ttabot mermjoioveQ bra enainavel 
H J\vnnee. (Oesiisinae 


ttf Mati emveeseiaenstiaasseeinve MONON bie 19w04F 
tthe Gb tier rere as SIRaNO leiteubsal 


u 
e * ' eg ares aeew / aren @MOIYS neifouboyd 
5 






‘= 7. = 
: a oii ah: paiement. wir 


7 








PtIeie. Pott re eer 


ioreree esi babes? oe ee 


On send eed se Grea Oem age chned pret TERRES | 



















=e : 


a ep 


ii muasioey ss Coop eetenansneateeen OASIS 


a ars 


r. 
i } , 3 


dvte 


rie 1 PRPO CE OL een TORT eee CUE NE DPE EO RE eRe? 


eee ge te Sot etons ome Pert 
enonaquaaD 
MIReeeceTiri eet cette) Till) tit 


s4is ehivate renews ssosececescanconsesenn sana tnidin(ee@ ME : 
= _ + 
* 
; . 
@rseseee ea SOCCER ERs FOP CHC OE Ee PEP ET DE 10 EERE OEP 99854 Bde R Oe 
*} : - 2 tae 


ai 


Ste sisheicecapees ORCC noone 
jue a Reece a : 


ee: 


+ ate 4 nnoresestcnareislvotenieo QI a. WO 7 7 


wrote’ « 





amd $0 ow ESOT RCO Me RS HTT EEs anes ES oe ds One 







aa 
’ : : _ he a4 
er oe _ ’ " pees a. ae 
- i 


ent 


east fae 


Loo _ 










IVETE CRUNCHES ferce Acts ranteai a atecsckakiehewuss fecvarcnteatenr nse Scientific Development...........:ccccececeeeseeeeeees nee § 
COVISUITIGES ELOCUCES ater iasiotiacsssaron Licieetescalabontas industrial COngamiZatiOn o)..ckc.ncsxcthvceneseanracawead Eee 
be | 
POWs ANE EMEC Vine. aarre sities ntssstceuten steiacse Tah ANC, EQUCALON .iccsesrocns-aderureseancssss | Lebemicabe 
Natiinals eSOUlCES. cs. eaters oteens vcacesininanvererenansn se SOCIAMZATION circus weve: ens ncasscaanee snowsauapetwatn die nos dais 


CEM UU MCAtION: LN TOMDALION srs cecze ce cccesnennsnatebatopace GOnsuimera RNOGUCTSerrerte oe oes sarcce snare cerccss dnealsasss 
EY QCA L ised gf 1k © oy qt g 8) oo), oe ee aa np een Rede ce SocialiZzationecereceee eee rare recto ee oeenme etree tapas 
Per RSP erer EC. sere tate ot ocean d sansconesmnkee wate 
i har GCommiUMication INfOrmatiOn si-ccctcsrcccseeresacesdresrens 
PNduste tal, rganiZatiQny ces cur eivssadocscnsccvaraseveadevetsvors 

Consumers Productserercncerceseeceseneses-eekenseer. j LS eaeane 

BAA IO bare cs Gale ante Sake Se es acs aii Weristn suv onuincivinael edbeaaile 
Transportation............. eee ereerna eas nee sites een Ee 

ICI MICE UMOUSUL OG Men mest s Sec chcnesdiross ccs cqualias fivnde . 
ECA LIONS seat rennet een aes to remeaaesiead aay 

BRC SSE Siar ieee oa cc Suda su ie aim op useiean bedeeee 
. Inventions and Development .............cccsccnscndecneseoes 

Communication| MmoumatiGn 1. aiceresasesbere take 
SenviGemlMOuStiteSsescatessesssternccesey fave conaacapsawadseacsvcree 

Serie al GUST CSM epochs cuss sa nttdadacadnaanenn ie : 
| Wor keioidil SP ety, EO. FON, sctzssecsacecasiass posses 

OSUINIEE s PH OOUCES ees ceser. aiksosmauysech ts es0asseen tone eee : 
MAMSPORLAtO Ieee seeceoee se Metres toaetom ees cocoa ee. 

. 4 ? 
Inventions and Development......i....ce eee placer PlanitingkandwControlasssscasssssaassstvessscsecssses es bssagrite 

’ ee 
A RSDONLGUION aude. anette re Ras agecrcvesssutecneore ie Peer Fraining arid  EGUGAION Sctcises Secsyecessnacconwaneence emer 
FOURS Ener he nerer aacheeencestahin hn Pen Ie RRER REE RENEE Scientific Development............ccccccseseceeseeeeres onanees 
raimincpancaEcUuCatiOnaseeemtsmereerte te. cccscetl ete ore ee ECONOMIC SURUCTUnGaaere.coravecass ceaneceeraceceer: esteseeees 
Plating alice GOntl Olas ccd nrerareans te veceaeesascn cs | peat PrOGUETION SO VSLCMSricececsese densecesactesencsacereeece| oaee aces 
DERMIG CUI OUISE I CSc ciheten ay scaunaatinnpe eaten aetecmmniybestastns Management and Personnel ..............::cccccsseeebeeeeeees 

| 
Power ane ENGCGy ttn nese Processes itn te rer ae Geo nan etree oneeee: | teas 
Wake GialSmmeememtitrcrart tases cai cccnnaserter tener tara emacs EAWiFOninetiteecnuset. tancenccmemmmneeerecmenttetees lectern aes 
PFOCUCEIONT OY SLEMS cut ees et uncerssiner crete cee =p Pas ee Management and Personnel .........:0ccossssesssscefesearens 
Communication Information...... Consumers Products...4.eceo ae ei eed eee 
brrgustytal "OT Gari ZathoAitas.ssteresarenwereeweeenseesent | ressevee WORK OIGIN Sates eucettaemeternacesaecenkerecone eererers core | ian 
at cos RECQUCATON xx-acesetsretntae iucesnessfebsas oars Ehvirorinien tte. Aattatvah ite Mesis,cestacsiceraeitetnce’ 
WaGGrialStmmessrcneeieemet reese Cate te Seca Ar aesee leper teint: | iuete seis Inventions and Development...........c0cccseseeseefeceeeees 


Tau ais BOUGATION 7. yenacitn ch cemmmiressivnass Jiheaeeey Service Industries 


Erte er ttre reer ere ete eee eee ee 


) Stieae .0ié9Ub3 “bra pninisiT 


\ ere QOUDOTF mua) 
.« oH asilsinad 


nollrneinl noitésinumed&) 


_aoubo) weuenad 


bo teesehistenares Af ORO? WOGaTa TP 


or oor mncr even sees ABQ IIIO 


memnqolavsQ bre enolmavnl 


Je tevbal solved 


seen alt sow 


iiawi aw SOEROGenelT 


Jawned bee orinnsl4 
G@iteoubSs bre prinieiT 


. leamgoteveQ oiiinsise 
i wtouié simonos3 


t, Lcteeeetviee RUMRYE, NOlQuboYT 
hicieron RO Bas JoomepsensM 


sé We feeest si! 604799 ms Perth PAS ahere ase hee lgerino vn 


» qekas al =~ Lagi ee RAGA 
+6 _ ; aL Lo ' 

“anne ‘hei; 2 pee 
aff j 

“ais she 










b _ 
sane Cn Doveneded deb terrdebee 


PORE T OPE peti eRe hE enter PED peed he POR 


eric. Poet ee Perey VAST 


a _ 
- 


















© Cera OOF e tee RECEDED Eee he RE oe Peds Pee se nEE oe on 





ee 


4 a ‘ 
b 1) ) Oem sl +68 Fe 60 Fe we OO On BF BO wees Op Re 


SOS te heen tbe OOF Reena re ee eee lee) Oe8 tes Be Crk 4s eee epee HT £F rhea re eee 


oa vee ed bi be oe de be thee web’ ADPOCO Fees oe ewe Te Fe lee 


rs ay. : 
cise iedisceisessoures sven WOMGMHIOH noitedidumwnod 





b 
" 


« ° PP PTR E MEENA eetee we tad 4 te 


- 
— 


seaebd ae. Bian iver et ORT OGRNEIT 


i = - 
worsens Bede 4008 FOr EAE Dede ee ee heed enw ee Ee ee rere 
sonstesheeicinentuieseisseeseeses ad NOUGOUBT BAG BATE 


eeeerers sucetttheenistineirenenesn OAD BAe gains % * 
ow a 
C8 OOO eee ROG e HOF PEO EE COR He Ete EROS EOF OE Cem RE OOeS 


—— 


seetend | [bes bet eee pees ane e808 8 oe eeeeEe coni GOOS bne VOT 


ide Peed EL Ei Oe vee dn neen ebtere ox eee 





Management and Personnel .....c...cccccccceeseenesefessseeee FOUSTHIAI ROTO AINZA LION jpascscfastesmacesvasseseetecctendicnce ras 
| 
SHOMSTE Za UO i crate at tae cee, ee creaatecct vats ea re gavetvenvarhoadesd's CIAL ZALI OM seer ae tceeet eis ce terse eta Piccoandaansecd oe 
: 
ANG TS CO AO cae, ee RN A op 0 RRR 0 MRE OCU a ON erteretate ta tdsrgee- snes crenaudes aneattsee Fen -sae> t 
AISA OXON fd J he GP ERI ee SETVICE MAU SU eStimas.nvccdeatsaseminasoranrenesnesas rv: ors. 
RU OM ea VSECIN Gres tratsttrt ee ancvaueksonsudvssarcens|araveirs ECONOMIC: oLCUCELMNGisscssiecsvqrisexeioagevoemeessecs-s | Peete 
i 
MUSE ale OLGAMIZATIONS sn.- corte caswvevseseceascecuetelostesast PiaCA Gait CONTE Ins pts sey,-- de gaswerckeneexctncsasnu ee 
‘ 
PHENCUPR RES CSOUPC OS etcaents neta, Sexcis as satne ten aseses | | USO ee HTS erates OPER are eee eo cere ce lee 
ETRE ee cs oe . Comedian br OonCts. mnet rete tata ecs ame 
PrOdUetiOn . SWSLEMISecrssccseccssissasavervedectesnsrves ae ka ps aca baamalnaaee ne Meas aaen i pica ae Bi eee VO eo 
TELAT ee oy 4 a re a ee | ete: Sa PATON acura acenresewaredederecesscnst-dacre= tara | erates 
1 ERSTE A 2 dee a a Li ali COMMING LP MCLUS © ceoanaeyanaerenmt myn tener wsr>apeses ee 
eg ata ate Re 52 5S idasosiaunbacuskcaasveteved | Riess Training and EGuCaTION er cei cecssaecasancens. hae 
ViSTeT alls tee ent err cues, Ys Ds 
Inventions and Development.............c:eeeccee peo 
SEMIGe UNCU Snes ter eistireccaccce aeerree ieckeie tie dacnecteress 4 : 
Management and Personnel .........:::::csceeeseeees Sees 
| 
TIO) Seti are arenpnonganc coco aeee EER BSBA ona ricena eee eoe possess Management and Personnel ....ssssscsssssseseeeees | yi 
; } 
OSA CRS SILER ceca Sa acini Wear ke ning sistes.teectatras acrpanssathencensestomneneercebexr¥e> ume d 
| 
BLOT ST SOT COS sens mecies trormonverosrpraysstaeart | eae Training and Education..........ssecrsseneeess ye 
BO eter areceree ene nreoprendivdsyar‘seree stinger err TElaWtial al anlet ikea cecaete citer otccne nanan cne sunnetacanccesscuac: | ae 
TITS) Be, capmenehateneasadt b aseeesice doesn career eeesocen | Paves PMOOISeeeccsratesccos reece rooerten teen eet corte eer eee: | oe 
Watenval Semmens ares. naccaotneeeree stash testatosscodeuzs costae aces Environment........ Pepe eens chrratded cya rennin: | xe 
SCTENTITIC’ DEVEIOPINENt v., cuaracstatsitessareteerndeer : eaten WRANSDOULALION cccounenteresesaeetevcons creeteet tant onakeue cee dase aom 
ITE KE DIITG) terete cokarana score scceessnshURNts Suiahianissncbato do eamuadte Management and Personnel ..........ccccccseeneresederneeees 
| 
CoOMMUMICAtiON al MFONMATO Mice cceccsescv.cneuscravr|oseemnes Inventions and Development...............:sesscceedeeseeeee 
SOCTAVZATIG MN, teres earn eaeneeccacensawabenaababiee viene Paneer ENnVinOnimentccncscesictm tccmrectere creer tect rancs eee 
TrANSDOLtATION. eer tee entire ites iriver : Beene AO OS eceteeertrer tee we trein eterno tere ekichiaotety terreseeverndikvnvaas 
Service INGUSTH eStats attwatmetreaieonennenetd enentsr. Services IMGUSETES eacessee te. wsunnennwneretaukewewv canst Uowuvens 
Nattinal@R esoure eS aesecterscecrt tinea eeoantennnnnnane : eee SCIEMttic DEVelODINeMtswrciemmedmertt stetmerend tercnes 
Gonsulnver*Productsre aw nssevecsrestscdearnsdencenlseardces SOCIAILZALION reemeremeeracte attertieasete ss enereeeedceeesn Uirenocss 


7 






Bax F 2ertevbal ssivw2e 


ensoune sittionaed 
Jarmo brie gninnel? 


noiiarogetieyT 
etavbots wimuetg 


» tedal 
.. oa stisioad 


Siwwiawite simonossd 


rolisouba bas pninierT 


srmag@aieved) brig enalingynl 


lonnvaes9 fee inemepanah 


lerinazwe? brs tnamepass 
. BoiteadieM 


novienu6s bas prinieyT 


sive Jnamnovvna 


.. 2l00T 


yee Neen Tens 


bicabcabesesceess my ni OAR BGAANT 


Sybesma svnibay 005%) Senten) ‘one snanogeney 


, Joris liemagioveG bas 2noi/Heynl 
ry Sc pai ac resie ar ranleteide hice oh a ; 
7 e 7 : 


he ee 















an \y an 


fe ements 


Adres tae teat en eeneeesewene 
A 
ergo ree Perse ee 


toe teboe beet eee eee bees eee beeen raw ee eee 



















& 
60 ee he POoEe HT TEL SEAT T Oe TTA e Oe 


aw) 


eee he o> 


aay Fide 
eee vt ive 


CRO PPE Oe OENED FO | OOOO e+ LOPE +O Oe ee ee chore OF8 


> aa 


| i 


nae 


HP4 bi PRM EO OOO OOP ee NOs FOO Re Ob Ree ETE Secor h Fr 14 CREO e Ee eee ee 


to 


ey -s senshi evveeneesten noted tele seesestsnenhdeeiaeiae : 


~ometg _—~ 


ore Haskbietshie co ania aaa 
: ee 
a 


yer ai 


é 


it Oot 
ad 
Fr ~ a 
70) (tanger) wrctewe we roooncnaepnnesipanecneenedp teen ME IE 


a eT 
' 4 «rvsathad vtesepeebesereoagessvedveaint ites VORA 

nt ee ORS 
apeeet cs ore res ust vestiaitibescanaw deeded ad 


Me been peees cssssnoncendivennensvennyygaanan rihanna a 
ar wy 
: _ 

cacesonseesuaensancancgnitertnsartnnesavecpranacnnaive SONTAG 


ul 









1 - 








+s als 4 him 
abeeeee roeeenernenyeeneeseane HOUMTIOTNT Le 





a © ase 


oe 


as) 


{UJ 
ERICH G Reser cers ee heacy sacindeie cousin sense tricaui eal etpapaa dears asgi¥ SUDA BG SOUL CES tcc sacetapenx casiiecaberinxenvsaninedd a 
{ 
2) GaSe ree oa ae So RE | leaner Management and Personnel .........ccccc0seccreees par ; 
DR ALUP alate SOUTCOS caverta eaneseneasencnesaunnnaiasrndspaeeesnsis PGCIMC HOM OY SEIN psestisaesconesenaetexsarnnonadrnsss are 
DELVICOMIMGUSUIIGS cccacncccseanteehaecndusadhaslsratoasy ombaaacenss [EI] OY 6 fast eiasyrers anita oes CasanOn aac ae en RCAC PeRCEE eRe teens: 
Management and Personnel .........c::cceceeseeeee | eres Work SkilNSic.csavectscasveeveness OE Mil eee eee Ba: 
BOCEL YO AU ONS cacccaraed sanetecameete eras cirapavionanauacanwad | Pacdiett Management and Personnel ...............:0:0seceeeedeereee 
SCIEMUic DEVELO PIMeMtirecsecmscancns:secssnensace ones | sanetieas Inventions and Development.............c0c...006.- an 
ERMUINORMOG Us mse ee ttasre teeters st Siem tmainwncexpscbeaendlanmadati Scientific JDEVElODMENT siccese-ccessesacusvsnscceusscshersdexe. 
inventions and DevelOpMeNnti.v....-c.cinescezeas|enuienne ee) (ee ela iE ie Ce i ner en ie 
TO MSUITIGL UNO UC Es memeteenee cinta av dostmars wvicat eeivas ctu sveeneens Management and Personnel Lee a tery reries | 
PMG USE lal OTGantZablOn &o.teyuases.cus cds saeesactnesnes | sateaieus Work SKS co. cceee. aC ae) ener aut Lem 
OCCUPATIONS, saressacececuereneecneeesstnsenereevusnseseinens og ee Oberg NOM g crs 2 sicec caus noeeeee ny wie ae noes 
Scientific Development.........ccccccsseseeeeees jaa Natuital ReSOUTCeS,...cccc. fcc cscccoccsacecccoceececeec.che.cces.. 
HOMIMUMICATIONE INTOMALION sovsscccceosesnsaeconce eres Industrial Organization ..................5 ices se hae etc 
MAVEN Ne SICA Ss eee pee Siar sakes lenme cocsienerstanennemaee | Benen ECR RR alent oer aes mek ae 
UUSTY tal OP aT ZAMOM cctvse esnesscnsnsvarnowsvene du adborevnesne GONBUMIGE  PRGUIC tS x, eacihy tacpote-sancctesst Se comnctvcnceatss 
: { 
ECOMONME ORT CLU NE marcsstescs costes cacspudecessentese | eee Inventions and Development .............0.cccceesees | eee 
GEMSUTVEI | NOUUC 1Sheracaysadeues cnn eenssencanaescsaponidt Lect peclsn Consumer Products........... PT RR CS. | wae 
Management and Personnel ..........:ccceeeceee ! ee eer Inventions and Development...........1s.. fests 
i 
DIETVIGE™ NCUISERTOCSs secceses te ac csarcchlcacclcccn cent! Hare se» Occupations B20 SAE DOA AO TOR CC Te Tee Cee Cte re! ae 
; ' 
PREIISE Ia), OF GAN ZALION spt secancissd ev sneescuseaindys ae ECONOMIC SUrUCtUre ss. seesseereeeer see eeeceen: freaneens 
BGO TOT bic oredh i hvecc hes becldecesgeaee Sens a UN 2a ath canon omanasnegirnaeleom ieee ae 
ed oto send eet eR | cee I Se Ne eck oe og ya 
Plain ingtand™Controlwscseés.cevccsechsc scent Leite. Ma nic@ihinG is <drenat <b aincgte TE Eas nccdinonnvacamanienmnclbecwaiiene 
Serentitic Wevelopment....ics..c.scsc.cessesseeoenee i ee Sl OC DS cxtecteteneareasenlecieurnasea tee meneneens ee earedeass | aes 
MTETspOniat Ghats re oece ett eee ei 08. Inventions and Development.............:c cee vents: 
EWGUSUital SOrGAaNIZALlOn ccavesvacs ante casduseotovalintlestnens Inventions and Development............ | sevens 
Planitiag ahd Controle cm eneeeeaeeiethoeen, lilustrial sOrgamiZationwiidharn.cssnaennecncsenned | bien 


nme eile ow 
.loanoaysS brik Insmngena 


inamgoleveQ bne enounevnl 
InsmiqolevsO sitiinslpe 


oven OT 
latnors? bos inaregenall 


2iin2 dioW 
iy 2nwoitagusaO 


mowoeeh fewest! 


holiesinagiO laeravbnl 


verre 


ziouboyd warnuendd 


mamuohaveG brs encitnsvill 


zroubovd ywrnusfted 


‘ iooengelavsO bis enolineval 


oT GE a ee oe fara simaenced 


Te ee svnsnvenel OH GSHIBIICL 


eas jb 
eS ee es 


7 7 _ 



























i = 


sl iach or SS 


5 _——> a a eae 
oir +1 ene be deee ed ane ee a dese 
(ae <eGg oie -% 


1 - 
ie 
eer ’ assesisuttpensnenscteyyemepeeareees lOO Ft 
e woe a2 
eee - 


1 CO dew kOe ee Lee heehee Leer NeOeT 
meat 'g 


. wemiee ie orew 
metered Sr TmUpA Vay o SRA ENd Oe OmRP TEE een 
1) ap bb Pee rel on ote Dba 109. 06004 044 18 0 Het 649 400 Se OG ey me 
apo + HORS SinagiO pba « 
' “> Ww) 


sarsapis hepeonsenereryeebercane MOD PORTAL foltesinyrningd 





scanseaallil aug 
‘ bell bee sia aenaadl  eaieand Veirrenbons 


oem | a nnentommonne MMe, Qlmongas 


i 
: 


~ 2 
° atten tee STO : ‘ 7 


7 7 
ohees bbe TER he ne congenic ed ARON. 





“ACE ITIS ETO] 60700) Nh oer eR see a |e INL Ural APA SOU OS eet cn srenner actecetad cape ndnnesiies> | Veavaeare 

Communication INFOrmation a. civa-ccsncceoketesen Communication Information... ee be: 

Mes cana ct SO Ons vasa eh aa icra enaes Some edadtencs oe 

Economicnstrructitca eee te ee Material Simrececteae te rere rer ates cher ane sha pecne nes | Sens 28 
COCOA Steen rere er ere re ee | ios ten 

F Fanvepitn gy. ara, COM OL eae iccipasvacnsiveexvnes | fee 

GomcumerurrOducts mete. ce Inventions and Development............0.0 - nse 
ECOMOMIE: OW UC UATE tarts. cceteressbersessseate es es whee bhp a 

eer cml EMBED peegnete caaners- si cndcncanossonteeid basasas 

SKIOGUAAIZA TOM race scncee etree caine oc srreecodesucrernit veers OCCUP AON Sam mre tee reece ettee = SAE 
SOG ZAC Wien, seer sone enc rane tea ttecterarene eect mais pi oxen 

BRUNCH ees PU dc neh eee ee a RSE SY «baad oe dcsivendanienees | = ROE 

PLeMATIG 2a VG) CORYEDO eee orc ctesshiedarscacnchanneaurib teensy: ILS Ve Wilcad eccrine cetaen nraerournreumecomiantes teminecmoneerne ts | tes 
SUCTANZAUC Mines eee sees neat sm teeater ee: io 

DUCK (Stascasnas SMe name tea ox eceabap ean Tagysinnes cata nope 

DGIENLMIC DD CVELODMIGETrcc.csacccsscvisvssczesecavssees en Inventions and Development..............::c00cc00 | sree 
EQ DOtieerten ste artceene cues sereesprankcnycceceenc cea taneeea | ‘wecerke 

NarUral: RSSQUP CRS mite ede ee vciusewscdsnsass cecnvaneveders deat 

i161 i RR re es 0 Sees PUUU al rts SSI Cae Seen gerne cease tee rek teas | Brine 
PEGOCESSOSin ee meet ee ane nce earn ecnccaneys Borer 

Inventions and Develonpment............cceccceeeee | : Oona 

Communication Information -ccccrssvecssecssessessselecsseee POW ERrcMA. EET UW a.2arsnctrnansesncate eter net asenernce ses settee 
NAP ICO LITT cre crane aerate erieenes nk ee hen sen Passe | 

PROOUETION® OVSICK Sweet pettes dcrcdatxcns se ceecaumeunehs | h ane 

ER NeHE ee sceocsncncccineenl \ gel ae TOOTS... ccceseesecesnetenceserseceseenersnennensrennsususescanees | seseaes 
Scientific Development................cccsceee 2 a | Loay 

CNRS. 1S 2 ein, fe <4 ee ots Le bees se 

SErVICE INCUSTFICS.......... ee eeeeeteeeeneeeseeeeesenssenednnnpens SOCIA ZATION ees co taes esenecdleaseee see teeheeeen eee tucdanetens 

Ge ciiea Se edison eR Me tnceostseindiagte ! nae WHORE Siecle sea nati, Uc est Meek ee eee 

GORSUTIIOR PRODUCTS riverine tectietuewisiienessscasbuios ee Tralaing arc ECUCa TON cum :xencenrersssreiaceraneee | Bevceeave 

Powetmranel EMeNGy se scuiscscuessenstecsscaccas. trance: | eB Inventions and Development...........sccesessseeefecseeees 

Consumer i eS sta: Training and ‘education sie wearers 

INSTI Ie I Siesnpocdorenornecern se: bocéebearachns socteasemsmneDosecb | wacewane Dower said. ENGrUV airs scaoniek mnmeGiek mad anes 

Inventions and Development... scenes Hapesnens TOS errs ase hae Nenees crates ds banabene entre tMbecy dvd 

COMMUMICATION: MTOCMATIOD gece sasisupninnaensrentysnaness Management, and Personmel)s:ciscoveowseacsgeereceeapersianes 


Management and Personnel ......:ccscsssssseesbeeesere (NOUStrial MOrganizationieac tesa Makes sere 


JInemwjoleved bre enouneun! 


sisswvne pimondad 


onoinquaxO 
vo. MONA Siheiaes 


eerie 


._ terest nisod 


inemcdobevall bis 2znoitnevnl 


Jodel 


weaned igual 


, agarssq 


yor bre sewso4 
-onites win 


. aoeT 


inamgolevsO siNinei9e 


mises pb nenndtOibanoazneiT 
fraitesiisino? 


tet eevee OBIS Ving aricielT 


~ 


1 oe 


bila dh a sneatnacinall yma atrontrayn 








in 

























- | rede 


Pere Mere 
@ : Y= 2A 





abate PR Tea eaereeseaendend ee ede FEREE 


dd ~ ree wed nbd bo ed rR eee rate Tet yrs eens 
tererte 


C1 RO Oe em eke tbe eee ene eee eRe tere ee 


Sw, 


i? basaeet oT 
a ; 
Pereerre tees | sence peeved es vve cdi pd thie 1d pee ebOF 
i 4» = 


‘ i i 400406668 Bob are Odtwees FN TOGE COb8 I id 


ez 


CLIVE Hoa ELL Cede oeye geo teeG -sncaccenyrvnnninnsented YM 
. 9 


i aap 
} a 


Foo bebe E Eee et i pe dP ide eM ew he renee gee ar TER? 


PTeeTiT. TTT Lanienssohyer siting feeanes etiteaiientn lana a 
zetueubal satvwe. © 
Re wise Goal 


hoods ’ #9 11a LPO RL OvReDS ce ger etere ; - 
e1ouborT 
oendees ED ee { 






ge 


SSMU CRs MMORISTUIES crepe wsvahves mesa tiarysmeandioa (isn: PROGUC UO MLOV SUB iatscvecrnsatnrccsnersdetzreeevsssnsn- | re 
eR AOE ION re chore haae eer ete toi ontcaihan note Gore er fae! es. Annona hiretaee Son RS eT Oro eee ae 
| 
ISS aeerT: Mee aoe | Re Da ee een EN et te | De 
1a) | Re ei sei) eo ee aD ORprerrcaten tee tte tong mere encataaeoaetarancannencsa Sanacoere 
ae | 
Natural Resources.............00e hom nasser de eetes «| ttecaee Scientific DevelOPMeNt rcccscecaseaverssecesesccanenoesi fevsecen 
. > H 
EE INST OF LATO Giger scent osama eRe etyaasucae cakes Tralming. and sEqucaon zvcceachcseca.ccssscnenessavhivsscae. 
PeOmOriue Struc tare yee des sehen cin nescedonseateaheauatse PROCUICEIOM) oY SECINIS 7) ar sna nceswayeica ts pumacassacheodyoics forsee 
UCU ACEO Macs ener eee Skee dn corcasianrhvarasalcerssets MY alaling sane MECUCALGIN ca aaradsapstecvasanrsteexclasscsses 
| 
Management and Personnel ............cccccccecceceufeceeeess URES ES Sees A nee, oy Nc RS ee. 
| 
FARTING celINGE GO RO eter tecaa ch had cxadeeacancdvan cus ee Nel a GAS) | Cotesia gen nen ae tee rams SSN ee 
BOWE Gri) EME e Wemen erat has chcaticuktava¢esausstns | Basu LOK ATST eS ge BAST Te gy espe rear Giee fe Reine ae nae ae 
SER UIC LMC RESULTS tte tacinecdasvauh ves’ oni anv sag ania ge Management and Personnel oa sscscoessgesngaress> ee 
| 
| } 
8 RRR i ol orne ec in 5 chan | tats Management and Personnel ..........:secsesoeree-+s Bi ibe 
ERCILISEERAL ‘OP GA IZA CIO arene hey cvancares sxravencvesbane LSeoes fainting: ane EduCatiots. misreveckaveacsnucceccss pea: 
| | 
POT AN ENOL OV rons reassess cetar casseeucccduas kiwi waar | Pe sane ECON ONMNCeS MUCLUT Cupaenc ome ieee seece setae Rs 
; 
Inventions and Development..............:cecccee fare EXTAVIUROI NTN Cirle weet nee sade cacey Peon nieces eustoar on: eS oe 
| 
BIECY Gh Sreereneet, ak access teeta ea oer tte situate ck atrals Powers ama | Eiveray 41.0: canenceneearemkuecanbetecs Begs 
DOCIAMZAU OM scsnvracese cece nome ee eee ccc eae Communication Information ..............c000000 re 
| 
SClEMU Mew GVElODMN emt. coerce eee eee Natuital sGSOURCES ce) cane eek ere ee 
PKOKe Wea KORY. SESH AN Scan or aacencnenorisnGonndestoncooacnonaelltshacsnae EGONOMME SITU NING. ccteternecte nyt eases ie 
Sent | 
IN@EUIalnR CSOUIFC eS: memeoree rc: atl 5. nena een aeese | eee SCION LUG e DEVELO OMSIE arsatessstgeecheatecaee esos deiesnesne 
Occupations | ee hans 2, Re I Oe OED PS ey Cee IE ool ga tae eee ea ge ay is Day pd ae aay 
; ne | 
Beaver ancl EN) G(0 Vy wraps, yas ventas scase tient seco a vneerctone Indust ial SOpganiZatiONn pen. ee netee tere teneod nasi cs 
Economic Structuite:ccececcevececcshckiey cckcphcwcdlig cess CONSUME! (PROCUGTS cA waceenacernter teeta eee Ui cieays 
hravninigacnd -EGUCaIiOr die crchie ae satate teil cane MVOC. Sika 16.5 se eras ee ada waetueha actevesenoe aesuseke sil acsswccs 
CONSUME RrOCUCtS as, tsa ettiasetaoeateaecl eee Communication Information ......ceccececeecebeseees 
Seientivic, D EVElOPIMent micureaae tecture eclettees (aed Cet lel lS satieee tr enccuen ciate usletencanscebeesenasemesw cnn ranandiicesswand 


Processes Sigil er nals Lae nee ee ee ee ce 


Ue e ee eee ee eee eee eee eee eee ee eee eee ee rey 


removal] aitiinaiad 


Witsaub2 bite gnieiat 


amateye sanrubors 


nmr net _a lta qouriaaT 


aimee 


silide. we 


yn i3 rin row oA 


vlwewS Goa insrrepanniv 


iw wih } arnepenal 


neeoub3 bre pninias! 


yvufouve vimonoDs 


jnamnowuves 


4 yore bos wwot 


nHolamiIotn! roitaoinumeaDod 


Do biiibseieokenc enna neearveesh lew 


Svutouide sitnonood 


i 
sep pie rine noe —ingmgoteved vitimneioe 


Tt ah vexove psitrwresey at aa Aare @ Lewsdprensdess~ ee TOS 





= a 


a i pave 0 oars 
ae we 

























‘ 
Gees fi abepe ens iia ‘ 
oad. chee betwee he od e0ie Cewe pewerdel Pear be 


7 as 
7 a 
db6o's seb Be ot a0 bi ower sib adbes ava is oseeati Reread 


bp em ORL EPPS) we hehe Ow a8 GE Fe peedee reese op eneed Oe Oe eepeber 


ee se 7 


ee ree ee 


@ 7 > 7 
inemqoiaveQ bre enoinavnl 


— oe 


ob 0010s )4 08 b0ed eees cele Aeorveghh oa eonperte seats ats VGN Na sy 
yy 7 


me = eee 


édtitgel= 7 


: 7 
7“ srrsmernensercsnseregsi cs a 
e i 


aan ee ee a ee 
‘ : 















>< as ot ion 


anor 


eae ia is ae ra 





TERRAIN SOT ARTO aesnccuncccoooncenoe-nenosseapsnnccnaconccondae : Sar aires 
Planning and Controlnk.f.ccatsttteenem...ontis., bone 
EEO COSSE Siereadaciecen tia cst one oe an Geen coe Mannie tgnacttvrds : eee 
MARKETING Gacccsscceortesttde.chtas etemerins ener oe note mun aera 
Communication INfOrMatOMeerccscc-k<c-<easnoser | ‘eae 
gkannnterishie AE. oradunt! Me. 


You've now completed PART ONE of my opinionnaire -- thanks again. 


Before you move on to PART TWO, would you please flip back through the 


preceeding 9 pages to ensure that you've responded to each of the pairs of 
characteristics. 
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OPINIONNAIRE OF PRODUCTIVE SOCIETY 
PART TWO 

Part Two contains 23 sets of statements. Each 
set consists.of a series of descriptions of a particular 
characteristic of productive society. 

Please examine the descriptions in each set and 
make two decisions. 

1. Which description of a particular character- 
istic, in your, opinion, is the most important one when you 
are teaching industrial arts. 

2. Which description. .of a particular character- 
istic, Jin your opinion, is:the least important when you 
are teaching industrial arts. 

Place the letter of the description you choose in 
the spaces provided with each statement: 

is most important 


is least important 


Sample Question: 


When teaching the concept of Research as a 
characteristic of productive society in my 
industrial arts class, it is my opinion that. 
content which emphasizes: 


G is. most important 
D is least important 


A The utilization of one or twe persons to 
conduct research 

B Research is not significantly important 

C The use of computers and skilled technicians . 
to conduct research on a comprehensive basis 

D The use of research only in educational 
institutions 
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If, as inthe example, you. indicate Cas the»most 


important description, then you are telling me that, in 
your opinion, you. believe that content related to the use 
of computers and skilled technicians to conduct research 
on.a comprehensive basis is most important when teaching 
about research in your industrial’ arts: classes. 

If; as in the example, you indicate D as the 
least important, then you’ are telling me that the use of 
research only in educational institutions is the least 
important when teaching about research in your industrial 
aris Classes. 

PLEASE: NOTE 

1. Please respond to each set of descriptions 
about each characteristic, even if in your teaching 
industrial arts you do, not teach that: particular’ charac- 
teristic. 


2.. Make only two choices for each statement: 


one -- the most important, and two -- the least important. 
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1. When teaching the concept of Natural Resources as a 
characteristic of productive society in my industrial arts 
classes, it is my opinion that content which emphasizes: 


is most important 
is least important 


A Development of forests, land, minerals and 
water resources 

B Enforcing the conservation movement and more 
extensive use of research 

G The use of coal and iron 

D Use of land for agriculture and forests for 
structure and fuel 


2. When teaching the concept of Management and Personnel 
as a characteristic of productive society in my industrial 
arts classes, it is my opinion that content which emphasizes: 





is most important 
is least important 


A Existence. of bureaucratic control, hierarchial 
structure and techniques of innovations 

B Involvement of managers, foremen, inspectors 
and a simple authority structure 

G One -man.who controls the entire production 


3. When teaching the concept of Communication Information 

as a characteristic of productive society in my industrial 

arts classes, it is my opinion that content which emphasizes: 
is. mest important 


is least important 


A The use of transistor, laser, long distance 
communication and electronics miniaturization 


B Radio, motion picture, television, microfilm, 
magnetic tape 

ie Communication by water, rail, telephone, 
telegram 


D Communication by messenger and word of mouth 
E Two-way radio, radar, vacuum, tube.control of 
equipment 
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4, When teaching the concept of Materials as a character- 
ret Ve Ter productive society in my industrial arts classes, 
it is my opinion that content which emphasizes: 


is. most important 


is least important 


A The use of wood, iron and bronze 

B The use of powdered metals, and alloys for 
greater strength and heat resistance 

e The use of steel and copper 

D The use of alloyed steels and aluminum alloys 

E The use of plastics, super alloys, magnesium 
and titanium 

5, When teaching the concept of Socialization as a charac- 


teristiceon productive society in my industrial arts classes 
it as my opinien that content which emphasizes: 


is most important 


is least important 


A Decline of the rural community 
B Integration of societies and various cultures 
Gc Leisure time, mass society, modernization, 
technological influence 
D The family group is most important 
6. When teaching the concept. of Production Systems as a 


SS eee EE ee Sa 
characteristic of productive society in my industrial arts 
classes, it is*my-opinion that content which emphasizes: 


is most Amportant 
is least important 


The use of. transfer machines to replace 
manual material handling 

Tie use of qualiiy Control spect lon, 
computer controlled production lines and 
systems organization 

The-application of machines to cutting tools 
which are manually controlled 

Employing systems of mass production, auto- 
mation and standardization 

The use of simple hand tools, manually oper- 
ated 
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7. When teaching the concept of Work Skills as a character- 
istic of productive society in my industrial arts classes, 
it is my opinion that content which emphasizes: 


anh eee CS) 





is most important 
is least important 


Skilled inspector and mechanic used where 
mechanical operations replace the need for 
machine feeding or tending 

The use of a generally skilled craftsman and 
unskilled manual labor 

Highly skilled technicians used for increased 
maintenance and computer programming 

A combination of machine use and skilled 
craftsman, 

The need for technicians, designers and 
plannens 


8. When teaching the concept of Training and Education as 

° ° é a a 
a characteristic of. preductivessocrety am my industrial arts 
classes; it is my Opinion that:.content which emphasizes: 


is most important 


is least important 


A The significance of apprenticeship 

B Simple education based upon religion, read- 
ing wristhing-and arithmetic 

6 The significance of science and mathematics 
in the process of. education 

D The use. of manual, training and some industrial 
training and general education 

Ei The importance of general. education, profes- 
sionalization, highly skilled industrial 
training, computer instruction 

9. When teaching the concept of Marketing as a character- 


° ° ° ° ° ee eS ees a 
istic.of productive society ammy omdustmzal arts classes, 
it is my opinion that™content which emphasizes: 


is most important 
is least important 


Involvement of foreign competition, increased 
consumption, improved strategies for marketing 
Demand exceeds supply because of poor produc- 
tion techniques 

Small amount. of trade with foreign countries 
Emphasis on increasing local and foreign 
consumption 
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10. When teaching the concept of Labor asa characteristic 
of productive society in my industrial arts classes, it is 
my opinion .that: content which emphasizes: 


is most important 
is least important 


A Labor is. characterized by collective bargain- 
ing, worker morale, specialization, incentives, 
work motivation and conciliation 

B Labor involves a single craftsman who consti- 
tutes the sole form of productivity 

C Employee-employer relations: are such that there 
is little regulation of worker time and condi- 
tions:and the existence of only a few unions 


1i.-. When: teaching the concept of Power.and Energy as.a 
characteristic of productive society in.my industrial arts- 
classes, it is my opinion that content which emphasizes: 


is most important 
is least important 


Use of muscle, wind and water 

Use of steam and the steam engine 
Significance of electricity, petroleum, 
internal combustion engine and portable: power 
Development of atomic energy, hydraulic and 
jet power. 

Use of nuclear power, natural gas and solar 
energy conversion 
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12. When.teaching the concept of Inventions and Development 

as.a characteristic of productive seciety in my industrial 

arts classes, it is my opinion that: content which emphasizes: 
is most important 


is.least important _ 


A The development of power conversion and mass 
production of textiles,, iren,and steel. mach- 


inery 

B Development of scientific and technical- 
research laboratories manned. by professional 
inventors 


C Development of certain techniques which include 
the wheel, extracting process, metal bridges 
and the use of gasses 

D Development of mining, textile machinery and the 
establishment of modern chemistry to improve 
processes 
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13. When teaching the concept of Industrial Organization as- 
a characteristic of productive society in my industrial arts. 
classes, it is my opinion that content which emphasizes: 


is most important 
is least important 


Individual owned and operated business enter- 
prises.and the establishment of craft guilds 
Small companies privately owned with little 
organization control: and the need for vast 
sums of money 

Organization based upon corporations, utili- 
ties, public ownership, stock holders, and 
government control 


PLEASE REMEMBER 


Each: set of statements contains several descrip- 
tions of a particular characteristic of productive society. 
Examine each description and make two decisions. 


ie 


2 e 


Which description of a particular character- 
istic is'the most important one when teaching 
industrial arts. 

Which description of-a particular character- 
istic is, the least important when teaching: 
industrial arts. 


14. When teaching the concept of Planning and Control as a 
characteristic of productive society in my industrial arts 
classes, it is my opinion that content which emphasizes: 


is most important 
is least important 


Characterized by computers, data processing, 
numerical control, efficiency study, and 
quality control 

Planning is performed by a single individual 
using blue printing and simple specifying and 
no quality control. 

The use of some feedback for purposes of data 
evaluation and processing and mechanization 
improvement 
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15. When teaching the concept of Tools as.a characteristic 
of productive society in my industrial arts classes, it is 
my opinion that content which emphasizes: 


is most important 


is least important 


A The use of simple hand tools: for simple opera- 
tions 

B Ultra-high speed computers and machine tools 

g Simple machines based upon wheel and shaft 
principle 

D The use of automatic machines to.extend simple 
machines 

E 


The automatic factory was made possible because 
of precision 


16. When: teaching the concept of Processes as a character- 
° ° e ° 1 a ee ca eee 

istic of preductive society in my-industrial-arts-classes, 
it is my opinion that content which emphasizes: 


is most important 


is least important 


A Sheet glass, metal drawing, assembly line, 


extruding 

B Bessemer and open hearth. steel, hydraulic 
pressing 

G Iron, puddling, slip casting, cerventation 
carburization 


D Casting, forging, wood turning and casting 
on process 


17. When:teaching the concept of Scientific Development as 
a characteristic of productive society in my industrial arts 
classes, it:is my opinion that content which emphasizes: 


is most important 
is least important 


A’ Scientific and technological. work has become 
| Similan gandiseience: servesivas Yaebes usi+for 

further technological, developments 

B Mathematics is clearly related to science and 
scientific developments are based upon simple 
principles 

C Certain developments in biology, chemistry 
and physics do not.relate to industry and do 
net, affect it 
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18, When teaching the concept of Consumer Products asa 
characteristic of productive society in my industrial arts 
classes, it is my opinion that content which emphasizes: 


is most important 
is least important 


A’ Household appliances, guarantees, luxury items, 
synthetic materials 

B Emphasis on simple utilitarian andaesthetic 
goods 

C Entrepreneurship, supply sufficient for all 
demands, retail-wholesale selling 


19. When teaching the concept or Occupations as a charac- 
teristic of productive society in my industrial arts. classes, 
it is my opinion that content which emphasizes: 

is most important 


is least important 


A- Occupations are simple and do not involve 
detailed categorizations 


B Specialization, social mobility, job-classi- 
fications: are a part of occupations 
C Some occupational structure is evident with 


tnituence..of class -Lines 


20. When teaching the concept of Transportation asa 
characteristic of productive society in my industrial arts 
classes, it-is my opinion that content which emphasizes: 


is most important 
is least important 


A Short range, small freight movement on land 
and water 

B Use of steamship and train for some continental 
travel 

CS Use of large freight carrying @ircraft and 
electronic control of road and airways 

D Use of jet aircraft and improved atomic appli- 
cations 

5 Use. of diesel, conventional aircraft and 
improved. roads for local travel 
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21. When teaching the concept of Services as a character- 
istic of productive society in my industrial arts. classes, 
it is my opinion that content which emphasizes: 


is most important 
is least important 


A Maintenance and hardware service for small 
applications 

B Service industries such’ as hospitals, univer- 
sities, government and domestic 

C Not significant 


22. When teaching the concept of Environment as.a charac- 
istic of preductive :society.in-my industrial arts.classes, 
it is my opinion that content which emphasizes: 


is most important 
is least important 


A Physical factors had an influence upon 
industrialization 

B Production techniques had an influence upon 
industrialization 

£ Sociocultural. factors had an influence upon 
industrialization 

D Production design factor had an influence 
upon industrialization. 


23. When teaching the concept of Economic Structure,as a 
characteristic of productive society in my industrial arts 
classes, it is. my opinion that content which emphasizes: 


is most important 
is least important 


Large-scale capital investment into research - 
and development 

The use of limited outlay and profits .with. 
only. a, few. wealthy 

Investment into industry is not important 
Increased productivity caused increased 
investment 

Large. capital investment and public owner- 
ship 
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If you wish .to receive a copy of a summary of 
results pertaining to this questionnaire, please indicate 


Dyearcneck = (2-92 ee a ee eee ee 


Please enclose the completed questionnaire in the 
self-addressed and stamped envelope and return it at your 


earliest convenience. 


Thank you for your assistance. 
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Appendix C 


Cepy efrPost:Card and:.Letters 





Department of Industrial 
and Vocational Education 
April 22, 1969 


| am working on some research at the University of Alberta 
which deals with the concept of productive society. Through extensive research, 
| have identified certain characteristics of productive society. To complete the 
study | need your opinions regarding the various concepts which | have 
structured. 

A questionnaire has been developed which covers. the 
characteristics and will give you an opportunity to express your opinions 
regarding the various concepts. Your responses will then be analyzed io 
determine the opinions of Industrial Arts teachers concerning these 
characteristics. 

Your name, along with 50 other Industrial Arts teachers in 
Alberta has been randomly selected for this questionnaire. | sincerely hope that 
you will be able to devote about 45 minutes of your time to respond to the 
questionnaire. Your responses will be kept strictly anonymous. 

The purpose of this letter is to both say “hello’’ to you and to 
request your participation in this study. It is important that all of the 
questionnaires be returned and in the event that you believe you would not be 
able to participate would you please indicate it to me not later than Aprii 28, 
1969. 

If | don’t hear from you via the postcard I’il be sending you a 
copy of the questionnaire. 

Thank you for your help 


Yours Sincerely 


L.L.Lewchuk 
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April 30, 1969 


One of the ways in which improvement in educational curricula comes about is through 


research. Perhaps the persons having the most influence on the actual learning situation are the teachers. It 
seems logical, therefore, that initial research in industrial arts should concern itself with the opinions of 
teachers. 

Mr. Lewchuk, through a review of historical and contemporary writings, presents us with 
one reliable method of structuring the world of work or productive society. In categorizing such a fuzzy 
phenomenon, he has of course lost many of the specific elements included. But of the many possible 
methods of structuring productive society he does present us with one acceptable categorization. 

It would be foolhardy at this time to predict what effect, if any, Mr. Lewchuk’s research 
will have on industrial arts curriculum. But we do know that the study will lose much of its potential both 
for objective discussion as well as further research if the returns to his questionnaire are small. 

Your response to the questionnaire is equivalent to that of 15 teachers in an industrial 
arts laboratory very similar to yours. | request your assistance to his project and thank you in advance for 


it. 


Yours Truly 


James E. Gallagher 


Associate Professor 
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Department of Industrial and 
Vocational Education 
University of Alberta 

May 14, 1969 


Approximately a week ago you received in the mail a copy of an opinionnaire relating to 
productive society in which you had an opportunity to respond to the various concepts outlined. Many of 
the opinionnaires have been returned, but statistical analysis cannot begin without all of the possibie 
responses. 

My records indicate that some responses are still outstanding. My project cannot be 
completed without having responses from all of the teachers involved. If you have not previously had the 
opportunity to do so, | would ask you to complete and mail the opinionnaire at your earliest convenience. 
The task may appear enormous at first, but please remember not to spend too much time over any one 
question. Let your initial thoughts be the guide to your response. | realize that your time is valuable and 
that you may have pressing problems as the school year draws to a close. However your co-operation in this 
matter will be greatly appreciated. 

If you have already responded to the opinionnaire and mailed it, please disregard this 
letter. 

Thanks again. 


Yours truly 


L.L.Lewchuk 
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L. L. LEWCHUK 


DEPARTMENT OF INDUSTRIAL AND 
VOCATIONAL EDUCATION 
UNIVERSITY OF ALBERTA 
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